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Preface

Section 205(A)(2) of the Department of Energy Organi-
zation Act of 1977 (Public Law 95-91) requires the
Administrator of the Energy Information Administration
(EIA) to carry out a central, comprehensive, and unified
energy data information program. Under this program,
the EIA will collect, evaluate, assemble, analyze, and dis-
seminate data and information relevant to energy re-
sources, reserves, production, demand, technology, and
related economic and statistical information.

To assist in meeting these responsibilities in the area of
electric power, EIA has prepared this report, The Chan-
ging Structure of the Electric Power Industry: Selected Issues,
1998.  This report is one in a series of reports meant to
provide a comprehensive analysis of key issues brought
forth by the movement of the U.S. electric power
industry toward competition.   

This publication is intended for a wide audience, in-
cluding Congress, Federal and State agencies, the electric
power industry, and the general public.

The legislation that created the EIA vested the organ-
ization with an element of statutory independence.  The
EIA does not take positions on policy questions.  

The EIA's responsibility is to provide timely, high-
quality information and to perform objective, credible
analyses in support of deliberations by both public and
private decisionmakers.  Accordingly, this report does
not purport to represent the policy positions of the U.S.
Department of Energy or the Administration. 

Charles Smith supervised the editing of this report and
Rebecca McNerney supervised production with
assistance from Terry Varley, Lisa Kinner, and Sandra
Smith. Theresa Simonds provided invaluable research
assistance.

This report can be accessed from EIA's World Wide Web
site at http://www.eia.doe.gov.
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1 A detailed discussion covering the background of electric industry deregulation is contained in Energy Information Administration,
The Changing Structure of the Electric Power Industry: An Update, DOE/EIA-0562(96) (Washington DC, December 1996).

Executive Summary

More than 3,000 electric utilities in the United States
provide electricity to sustain the Nation’s economic
growth and promote the well-being of its inhabitants. At
the end of 1996, the net generating capability of the
electric power industry stood at more than 776,000
megawatts. Sales to ultimate consumers in 1996
exceeded 3.1 trillion kilowatthours at a total cost of more
than $210 billion.  In addition, the industry added over
9 million new customers during the period from 1990
through 1996.

The above statistics provide an indication of the size of
the electric power industry.   Propelled by events of the
recent past, the industry is currently in the midst of
changing from a vertically integrated and regulated
monopoly to a functionally unbundled industry with a
competitive market for power generation.  Advances in
power generation technology, perceived inefficiencies in
the industry, large variations in regional electricity
prices, and the trend to competitive markets in other
regulated industries have all contributed to the trans-
ition.1 Industry changes brought on by this movement
are ongoing, and the industry will remain in a trans-
itional state for the next few years or more.

During the transition, many issues are being examined,
evaluated, and debated.  This report focuses on three of
them: how wholesale and retail prices have changed
since 1990; the power and ability of independent system
operators (ISOs) to provide transmission services on a
nondiscriminatory basis; and how issues that affect
consumer choice, including stranded costs and the
determination of retail prices, may be handled either by
the U.S. Congress or by State legislatures.

Wholesale and Retail Trade

Of a total of 3,195 electric utilities in the United States,
nearly two-thirds have no generating capability. They
buy electricity from other utilities to meet the require-
ments of their customers.  As a result, about 55 percent
of  total  domestic consumption of electricity represents
sales by other utilities and nonutilities. Wholesale power
sales  and  purchases  thus  represent  market  forces  in

which prices affect both the generation and the retail
markets.

An analysis of EIA data on wholesale and retail trade
transactions during the period from 1990 through 1996
offers the following insights:

� The market has historically exhibited a willing-
ness to pay a significant premium for assurance of
supply. Accordingly, wholesale electricity com-
mands a premium in price when purchases are
negotiated on a firm basis. Correspondingly,
nonfirm purchases are priced lower.

� Even as trading practices change, it is not certain
that the premium for firm supplies will decline.
Existing long-term contracts that incorporate pre-
mium payments will continue in place, but will
expire over a period of time in the future.
Accordingly, the premium will continue to exist
for the foreseeable future. 

� Industrial customers, in the aggregate, have
secured price reductions during the 1992-1996
timeframe, paying retail prices that are approxi-
mately equal to the wholesale prices for firm
power. During this time period, the national
average electricity price for the industrial sector
declined from 4.8 cents per kilowatthour to 4.6
cents per kilowatthour. In contrast, residential
prices increased in most regions from an average
of 8.2 cents per kilowatthour to 8.4 cents per kilo-
watthour.

Independent System Operators (ISOs) and
Wholesale Competition

Many electric utilities owning bulk power transmission
facilities are collaborating to create regional ISOs to
manage and operate the transmission grid in their
regions. These new entities will provide nondiscrim-
inatory access to the transmission grid.  Although the
ISO concept has gained momentum in recent years,
utility participation is fragmented, and many unresolved
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2 Recovery of stranded costs relative to wholesale transactions has already been addressed by the Federal Energy Regulatory
Commission in its Orders 888 and 888-A.

3 Securitization is a financing tool employed to reduce the cost of business credit.  It refers to the creation of a financial security backed
by a revenue stream exclusively used to pay debt associated with that security. Additional details on the subject are provided in Chapter
4 of this report.
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Figure ES1.  Independent System Operators
in Operation, Proposed, or Under
Discussion as of March 31, 1998

issues remain.  The following are highlights of changes
and issues related to the creation of ISOs:

    � Four ISOs&California ISO, ISO-New England, the
Pennsylvania, New Jersey, Maryland  ISO, and the
Electric Reliability Council of Texas-Texas
ISO&have started operating, and seven others are
being planned (Figure ES1).

� Properly designed, ISOs have the potential for
improving the operating efficiency of the  trans-
mission system by creating a unified regional
transmission tariff, and by designing more efficient
methods for pricing transmission services using
market-oriented approaches.

� Many utilities have not joined an ISO, creating
gaps in the ISO coverage of the transmission
system.  Fragmented coverage negates many of the
benefits that an ISO would bring to a regional
transmission system. 

    � Maintaining a reliable and secure regional trans-
mission grid has received wide attention with
increased competition. The ISO’s responsibility
and authority with regard to this issue are under
study by industry leaders.

Ratesetting and
Consumer Choice Issues

A number of States are introducing retail competition in
electricity, enabling customers to choose their suppliers.
Twelve States have passed legislation establishing retail
competition, and the public utility commissions in six
other States have issued regulatory orders introducing
retail competition (Figure ES2).

Stranded Cost Issues

In the new competitive environment, some utilities will
have stranded costs as a result of the proposed trans-
ition  to  competition  at  the  retail  level.2  Estimates  of
these stranded costs range from $100 billion to $200
billion nationwide.  Many States have already opted to
provide an opportunity for full recovery of stranded
costs contingent on adoption of appropriate mitigation
strategies that include divestiture and/or securitization.3

In the process, they have invariably succeeded in
securing rate reductions for customers in exchange for
providing their utilities with the opportunity to recover
stranded costs.

States that have negotiated a workable consensual
arrangement with the stakeholders appear to have a
reasonable chance of success in implementing competi-
tion at the retail level.  Denying an opportunity for full
recovery has resulted in slowing the transition to
competition, as in the case of New Hampshire.

Performance-Based Ratemaking

Pending full implementation of competition, some States
have  adopted  performance-based ratemaking (PBR) as
an   alternative   to   traditional  ratemaking.  Under  the

   1As of March 1998, continued development of IndeGO has
been postponed, and its future is uncertain.
    IndeGO:  Independent Grid Operator; MAPP: Mid-Continent
Area Power Pool; SPP: Southwest Power Pool; PJM:
Pennsylvania, New Jersey, Maryland; ERCOT: Electric
Reliability Council of Texas.
   Note: ISO control of the transmission grid is incomplete in
most of the regions shown on the map. Data are not available
to show specific areas covered within regions.
   Source:  Energy Information Administration, Office of Coal,
Nuclear, Electric and Alternate Fuels.
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Restructuring Legislation Enacted
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Figure ES2.  States Which Have Issued
Comprehensive Deregulation Orders
and/or Enacted Restructuring
Legislation as of June 1, 1998

traditional cost-of-service-based approach, utilities have
little or no incentive to reduce costs. The primary aim of
PBR is to encourage efficiency improvements (or pro-
ductivity enhancements) by offering financial incentives
to utilities to lower costs and, ultimately, rates.  Incen-
tives usually take the form of caps either on prices or on
revenues. Another variant&the sliding scale&keeps the
rate of return within a certain band, with adjustments
for earnings outside the band.

To the extent that PBR plans lead to a decline in rates,
their implementation may be preferable to the tradi-
tional regulatory approach. This possibility rests on the
capability of PBR plans to respond more effectively to
external changes than may be feasible under traditional
regulatory schemes. The danger is that focusing exclu-
sively on cost reduction may cause other quality-of-
service issues to be overlooked. Inadequacies in mon-
itoring and evaluation could also lead to unintended
results. PBR plans surveyed in this report are all
relatively recent. As such, their effectiveness in reducing
costs has yet to be determined.

Pilot Programs

On their own initiative, or by legislative or regulatory
orders,  utilities  in  10  States  have  started  retail  pilot

programs to test the feasibility of retail competition.
These pilot programs allow participating customers to
purchase electricity from alternative suppliers, while
taking delivery using the incumbent utility’s facilities.

Experience so far indicates that industrial customers
show more interest in participating in the pilot programs
than do commercial or residential customers. The low
rate of participation by the latter groups is caused by a
number of factors:  insufficient cost savings, ineffective
recruitment of participants, or burdensome participation
procedures. Although problems exist, both regulators
and the utilities have obtained valuable experience and
feedback from pilot programs, which will help them
implement full retail competition.

It is possible that additional issues will emerge as uni-
versal retail access gains momentum in the States and
the overall demand for power continues to grow, elim-
inating the capacity excess that currently prevails
systemwide.  The success of fully competitive markets
depends on the ability of the system to add capacity as
needed and without undue constraints. Opening genera-
tion to competitive forces while concurrently retaining
the current siting and licensing powers for new power
plants and transmission lines may possibly limit the
benefits that competition can bestow. Under these
conditions, it is possible for current facility owners to
seek and recover prices higher than those prevailing
under fully competitive conditions.

State and Federal Initiatives

Legislation introduced in the 105th Congress covers
diverse spheres of restructuring activity.  Some bills are
comprehensive&expanding on initiatives in the Energy
Policy Act of 1992 and building on Federal Energy
Regulatory Commission actions&to facilitate retail com-
petition by a date certain.  Others focus on a variety of
selected issues. The Administration released its Compre-
hensive Electricity Competition Plan in March 1998.
Consensus-building efforts among stakeholders still
seem to be ongoing while an agreement is sought.

States generally do not consider Federal legislation as a
requirement for promoting retail competition. They
concede, however, that a carefully defined Federal
framework would be useful in advancing the economic
and social benefits of competitive markets.  Some States
support Federal legislation in areas where  jurisdictional
conflicts may be a possibility, or where such legislation
would mitigate or eliminate impediments to com-
petition.

   Notes: States with Legislation:  California, Connecticut,
Illinois, Maine, Massachusetts, Montana, Nevada, New
Hampshire, Oklahoma, Pennsylvania, Rhode Island, and
Virginia. States with Orders:  Arizona, Maryland, Michigan,
New Jersey, New York, and Vermont. Note that California,
Massachusetts, and New Hampshire each have regulatory
orders and legislation in place.
   Source: Energy Information Administration, Office of Coal,
Nuclear, Electric and Alternate Fuels.
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1 PURPA’s primary objective was to encourage improvements in energy efficiency through the expanded use of cogeneration and by
creating a market for electricity produced from unconventional sources like renewables and waste fuels.  While preserving the industry's
vertically integrated structure, PURPA aimed at a modest modification by adding the obligation to look to nontraditional suppliers in
conjunction with utilities’ existing and proposed generating capabilities.  No changes, therefore, were postulated to the cost-based pricing
of electricity regulation.  Yet, by encouraging nonutility power generation and by making such output easily marketable on a wholesale
basis, PURPA's provisions introduced several, far-reaching operational and regulatory changes in the electric utility industry.  In the
evolving wholesale market for electric power, PURPA's most notable contribution was to introduce competition while taking future supply
options into account. For a further discussion of this subject, see Energy Information Administration, The Changing Structure of the Electric
Power Industry:  An Update, DOE/EIA-0562(96) (Washington, DC, December 1996).

2 The investor-owned utilities complained that PURPA regulations forced them to purchase power even when the need for capacity
did not exist.  The long-term obligations imposed by such purchases tended to adversely affect the credit ratings of some of the investor-
owned utilities. For a complete discussion of this topic, see Energy Information Administration, Financial Impacts of Nonutility Power
Purchases on Investor-Owned Electric Utilities, DOE/EIA-0580 (Washington, DC, June 1994).

3 Energy Information Administration, The Changing Structure of the Electric Power Industry: An Update, DOE/EIA-0562(96) (Washington,
DC, December 1996).

4 In fact, FERC issued policy statements in critical areas and initiated a number of proceedings in the period immediately following
the passage of EPACT in 1992.  These include:  (1) Regional Transmission Group Policy Statement, Docket No. RM93-3-000 (July 30, 1993),
(2) Docket No. RM94-7-000, Recovery of Stranded Costs by Public Utilities and Transmitting Utilities, Notice of Proposed Rulemaking (June
29, 1994), (3) Transmission Pricing Policy Statement, Docket No. RM93-19-000 (October 26, 1994),  (4) Pooling Notice of Inquiry, Docket
No. RM94-20-000 (October 26, 1994), (5) Notice of Proposed Rulemaking and Supplemental Notice of Proposed Rulemaking: (I) Promoting
Wholesale Competition Through Open Access Non-Discriminatory Transmission Services by Public Utilities, Docket No. RM95-8-000, and (ii)
Recovery of Stranded Costs by Public Utilities and Transmitting Utilities, Docket No. RM-94-7-001 (March 29, 1995), and Notice of Inquiry on
Merger Policy, Docket No. RM-96-000 (January 31, 1996).

5 For additional details on these Orders, see Energy Information Administration, The Changing Structure of the Electric Power Industry:
An Update, DOE/EIA-0562(96) (Washington, DC, December 1996), pp. 51-75.

1.  Introduction

Restructuring of the electric power industry in the
United States is continuing, with electricity generation
markets being opened to competition. The initial
impetus nudging the industry toward competition
stemmed from the unanticipated operational impacts of
the Public Utility Regulatory Policies Act of 1978
(PURPA), which encouraged the supply of wholesale
power to electric utilities from nontraditional sources
(i.e., renewable energy sources).1  While the inroads
made by nonutility power generators into the generation
monopoly were a positive force, the impact on utilities
and prices made the provision a mixed blessing.2 The
electricity-related provisions of the Energy Policy Act of
1992 (EPACT) then became the catalyst for accelerating
the pace of competition in electricity trade at the
wholesale level.3

More specifically, the EPACT provisions amended the
Public Utility Holding Company Act of 1935, the Federal
Power Act of 1935, and the PURPA provisions in the
areas that govern, among other things, the future of
nonutility power generation and the associated
wholesale  power  transactions.  Of  the  several EPACT

provisions that affect electric utilities, the two designed
to further industry competition are: (1) creating a new
class of exempt wholesale generators (EWGs) and (2)
expanding the authority of the Federal Energy Regula-
tory Commission (FERC) to order open transmission
access under Section 211 of the Federal Power Act (see
box on page 2 and Appendix A).  The responsibility to
determine the EWG status and to ensure the availability
of transmission facilities in a nondiscriminatory manner
was entrusted to the FERC.

Based on the above legislative mandate and with an
intent to introduce wholesale competition in electricity,
the FERC initiated appropriate rulemaking procedures.4

Its two landmark rulings, Order No. 888 and Order No.
889, issued in April 1996, require all public utilities that
own, control, or operate transmission facilities to file
nondiscriminatory open-access tariffs that would be
applied to all parties contracting for transmission
service.5  Since these Orders were issued, activity to
open electricity markets to competition has increased
significantly at the State and Federal levels.
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Significant EPACT Provisions Affecting Electric Utilities a

Amendments to the Public Utility Regulatory Policies Act (PURPA) of 1978:

Mandates that State utility regulatory entities evaluate new efficiency standards designed to encourage investments in
conservation and energy efficiency by electric utilities.  Included in the standards are:

  � Implementation  of  integrated  resource  planning  procedures  that compare electricity supply and demand-side
management options on a systematic basis.

  � Provision of cost recovery for investments in energy conservation, energy efficiency, and other demand-side
management activities and measures.

  � Creation of incentives for investments in cost-effective improvements in efficiency of power generation and supply.

  � Four new rulemaking standards regarding the purchase of wholesale power.

Amendments to the Public Utility Holding Companies Act (PUHCA) of 1935:

  � Fosters competition in wholesale electricity markets by creating a new category of power suppliers to be called Exempt
Wholesale Generators or EWGs, largely exempt from all the restrictive provisions of PUHCA.   Determination of an
EWG status is assigned to the Federal Energy Regulatory Commission (FERC).

  � Provides protection to consumers against financial abuses between regulated and unregulated entities, including cross-
subsidization.

  � Authorizes U.S. electric utilities and EWGs to participate or invest in foreign utilities, under certain circumstances.  

Amendments to the Federal Power Act (FPA) of 1935:

  � Greatly broadens the definition of circumstances under which FERC shall order transmission-owning utilities to wheel
power.

  � Ensures that just and reasonable costs incurred in providing the above service be recovered.

  � Precludes issuance of any order inconsistent with State laws governing the retail marketing areas of electric utilities.

   aBased on Title I, Subtitle B, “Utilities,”  and Title VII, “Electricity,”  of the Energy Policy Act of 1992.

The purpose of this report is to provide an analytical
assessment of the changes taking place as the electric
power industry moves along the road to competition.  In
view, however, of the magnitude and the multi-
dimensional character of restructuring issues, this report
covers only selected topics from three separate but
interrelated issues: market structure, consumer choice,
and ratesetting and transition costs.  In addition, Federal
and State initiatives in promoting competition are
presented.

This report also satisfies requirements of the Inter-
national Atomic Energy Agency (IAEA) in Vienna,
Austria, concerning industry restructuring develop-
ments in the United States. The IAEA has been working
since the early 1990s to provide enhanced modeling
capabilities   for   comparative  assessment  of  different

electricity generation options to aid planning and
decisionmaking in developing countries. Under the aegis
of what has come to be known as the DECADES project,
the IAEA is supplementing its earlier efforts by
developing a sustainable energy and environmentally
acceptable power development program as a part of its
assessment process. Within this framework, the evolving
U.S. experience is viewed as a valuable case study in
lessons learned for application elsewhere.

Chapter 2 presents an overview of the existing patterns
of electricity trade and average prices at the wholesale
and retail levels.  The electric utility industry has moved
from a highly restricted but competitive wholesale
market for traditional participants (primarily inter-
regional trade between utilities or between utilities and
independent   power   producers)  to  one  that  is  now
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characterized by increased interregional trade, and to
new generating and trading participants. One of the
expectations for the future is that end users of electricity
will be allowed to participate in a unified wholesale/
retail market.  Estimates of the existing customer classes
help quantify the size of forthcoming markets that may
be  opened  to  retail  customer choice.  Analysis of  time
series data highlights existing patterns and also provides
an insight into potential developments in the future.

Chapter 3 analyzes the emergence and the expected
benefits and limitations of the regional independent
system operator (ISO), a relatively new entity in the
electric power industry. In Order 888, the FERC
encouraged regions to create ISOs to eliminate
discriminatory practices in bulk power transmission.
The ISO concept has progressed far beyond that initial
role, however, and now some ISOs are expected to play
a significant role in promoting and encouraging
wholesale competition. The chapter includes discussions
of the status of each ISO proposal and the respon-
sibilities being considered for the proposed ISO. A
detailed discussion is presented on the importance of the

ISO’s governing structure, the role of the regional
transmission tariff, the ISO’s relationship to system
reliability, its relationship to the Open Access Same-
Time Information System (OASIS), and its role in
monitoring market power.

Chapter 4 deals with ratesetting and customer choice
issues.  Promoting retail competition hinges on the pace
of initiatives from the State regulatory authorities and
the extent to which industry claims regarding stranded
assets can be accommodated.  Progress made in various
States is summarized, with a focus on the critical infor-
mation leading to the penetration of competition in the
retail areas.   The discussion focuses on the treatment of
stranded costs, including recovery mechanisms, per-
formance-based rates, and experiments with pilot
programs.

Finally, Chapter 5 looks at issues still being discussed at
the Federal and State levels.  Summary developments at
the Federal and State levels are provided, together with
a discussion of potential problems confronting the enact-
ment of legislation to promote industry competition.
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6 The enactment of PURPA, among other objectives, aimed to accelerate commercial use of decentralized, small-scale power production
(including from renewable resources), cogeneration, and energy conservation. PURPA guaranteed a market for qualified decentralized
facilities at an economic price based on a utility's full avoided cost (the utility's marginal cost).  Initial rulemaking and the designation of
qualifying facilities (QFs) were entrusted to the FERC. In addition to the QFs (which include small power producers and cogenerators),
nonutility generators (NUGs) also include independent power producers (IPPs), which are generators (not defined under PURPA)
providing capacity and wholesale power to utilities under long-term power sales agreements. By modifying the Public Utility Holding
Company Act of 1935 (PUHCA), the EPACT created a new class of IPPs called “exempt wholesale generators”  (EWGs), exempt from the
corporate and geographic limitations imposed by PUHCA.  In concert with other EPACT provisions pertaining to electricity, these actions
fostered competition  in the electric power industry.

7 FERC played a critical  role in promoting competition in wholesale power even before the enactment of EPACT in 1992.  See Energy
Information Administration, The Changing Structure of the Electric Power Industry: An Update, DOE/EIA-0562(96) (Washington, DC,
December 1996), pp. 51-52.

8 On May 19, 1986, the FERC approved the rate tariff for Citizens Energy Corp (EL86-2-000), which thus became the first power
marketer.  Only 3 more authorizations were granted before 1990.  As 1993 ended, Enron Power Marketing was authorized under ER94-24-
000, and that approval raised the total to 11 power marketers.  At the end of 1996, EIA identified 80 active power marketers, and more than
200 had approved tariffs on file with the FERC.  

9 This table contains the capability of only those facilities connected to the transmission system. It excludes industrial and other forms
of self-generation.

2.  An Overview of Electricity Trade

Background

The electric utility industry is in the midst of a historical
transformation process. Its traditional composition
includes investor-owned, publicly owned, cooperative,
and Federal entities (Table 1 and Figure 1). The passage
of the Public Utility Regulatory Policies Act of 1978
(PURPA) and the Energy Policy Act of 1992 (EPACT)
allowed new entities to acquire generation facilities and
to provide electrical energy for sale to electric utilities.6

The above enactments paved the way for the industry’s
transformation by effectively eliminating barriers pre-
viously existing in the domain of power generation.
Opening electricity generation to competitive market
forces represents the core for the transformation and
restructuring activity that has been implemented.  In the
process, new entrants, generating and selling power,
have made inroads in an industry previously closed to
outside participants.  Because of this array of changes,
the industry is now more commonly called the electric
power industry rather than the erstwhile electric utility
industry. Opening the transmission system for com-
petitive market access is now ongoing and represents the
next aspect of restructuring the industry.

Actions initiated during the recent past by the Federal
Energy Regulatory Commission (FERC) contributed in
no  small  measure  to  the  change  in  industry  nomen-
clature.7  FERC   modified  its  regulatory  requirements

to permit business entities to file for rate tariffs in order
to buy and sell electricity at wholesale among all electric
utilities.8 These new entities are called power mar-
keters&members do not own or operate generation,
transmission, or distribution facilities, but are con-
sidered electric utilities. Thus, the combined entry of
new power generators and marketers constitutes a
change that not only establishes milestones but also
propels the industry on its path to competition.

This chapter provides background information and data
on various components of electricity trade, their inter-
actions in the market, and their growth and changing
roles. Relevant data on retail and wholesale trade in
conjunction with data on generating capacity and the
transmission network are analyzed. Emerging trends in
trade patterns during the period from 1990 through 1996
are presented.

The Supply Side: 
Generation and Transmission

Generation Resources

U.S. generating capability consisting of utility and
nonutility facilities totaled 776,199 megawatts at the end
of 1996 (Table 2).9 Of this, utility capability represents
slightly  over  90  percent of the total.  Utility capability
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Ownership Major Characteristics

Investor-Owned Utilities (IOUs)

IOUs account for about three-quarters
of all utility generation and capacity.
There are 243 in the United States, and
they operate in all States except
Nebraska. They are also referred to as
privately owned utilities.

� Earn a return for investors; either distribute their profits to stockholders as
dividends or reinvest the profits

� Are granted service monopolies in specified geographic areas
� Have obligation to serve and to provide reliable electric power
� Are regulated by State and Federal governments, which in turn approve rates

that allow a fair rate of return on investment
� Most are operating companies that provide basic services for generation,

transmission, and distribution

Federally Owned Utilities

There are 10 Federally owned utilities
in the United States, and they operate
in all areas except the Northeast, the
upper Midwest, and Hawaii.

� Power not generated for profit
� Publicly owned utilities, cooperatives, and other nonprofit entities are given

preference in purchasing from them
� Primarily producers and wholesalers
� Producing agencies for some are the U.S. Army Corps of Engineers, the U.S.

Bureau of Reclamation, and the International Water and Boundary
Commission

� Electricity generated by these agencies is marketed by Federal power
marketing administrations in DOE (Bonneville Power Administration,
Southeastern Power Administration, Southwestern Power Administration, and
Western Area Power Administration)

� The Alaska Power Administration is in the process of being privatized under
Public Law 104-58 enacted on November 28, 1995

� The Tennessee Valley Authority is the largest  producer of electricity in this
category and markets at both wholesale and retail levels

Other Publicly Owned Utilities

Other publicly owned utilities include:
  Municipals
  Public Power Districts
  State Authorities
  Irrigation Districts
  Other State Organizations

There are 2,010 in the United States.

� Are non-profit State and local government agencies
� Serve at cost; return excess funds to the  consumers in the form of

community contributions, and reduced rates
� Most municipals just distribute power, although some large ones produce and

transmit electricity; they are financed from municipal treasuries and revenue
bonds

� Public power districts and projects are concentrated in Nebraska,
Washington, Oregon, Arizona, and California; voters in a public power district
elect commissioners or directors to govern the district independent of any 
municipal government

� Irrigation districts may have still other forms of organization (e.g., in the Salt
River Project Agricultural Improvement and Power District in Arizona, votes
for the Board of Directors are apportioned according to the size of
landholdings)

� State authorities such as the New York Power Authority and the South
Carolina Public Service Authority

Cooperatively Owned Utilities

There are 932 cooperatively owned
utilities in the United States, and they
operate in all States except
Connecticut, Hawaii, Rhode Island, and
the District of Columbia.

� Owned by members (rural farmers and communities)
� Provide service mostly to members
� Incorporated under State law and directed by an elected board of directors

which, in turn, selects a manager
� The Rural Utilities Service (formerly the Rural Electrification Administration) in

the U.S. Department of Agriculture was established under the Rural
Electrification Act of 1936 with the purpose of extending credit to
cooperatives to provide electric service to small rural communities (usually
fewer than 1,500 consumers) and farms where it was relatively expensive to
provide service

Table 1.  Major Characteristics of Electric Utilities by Type of Ownership
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10 Energy Information Administration, Form EIA-860, “Electric Utility Generator Report.”

Type  Major Characteristics

Cogenerators (QF) �   Are qualified under PURPA by meeting certain ownership, operating, and
efficiency criteria, established by FERC

� Sequentially produce electric energy and another form of energy, such as
heat or steam, using the same fuel source

� Are guaranteed that utilities will purchase their output at a price based on
the utility's “avoided cost”  and will provide backup service at
nondiscriminatory rates

Small Power Producers (QF) �   Are qualified under PURPA by meeting certain ownership, operating, and
efficiency criteria, established by FERC

� Use biomass, waste, renewable resources (water, wind, solar), or
geothermal as a primary energy source

� Fossil fuels can be used but renewable resources must provide at least 75
percent of  the total energy input

� Are guaranteed that utilities will purchase their output at a price based on
the utility's “avoided cost”  and will provide backup service at
nondiscriminatory rates

Exempt Wholesale Generators
(Non-QF)

� Creation authorized by EPACT
� Are exempt from PUHCA's corporate and geographic restrictions
� Are wholesale producers; do not sell at retail
� Do not possess significant transmission facilities
� Utilities are not required to purchase their electricity
� Are regulated but usually may charge market-based rates

Cogenerators (Non-QF) �   Are not qualified under PURPA
� Are nonutilities, utilizing a cogenerating technology, and may themselves

consume part of the electricity they cogenerate

Independent Power Producers (IPP)  � Generate and sell electric power at wholesale
� Usually authorized to sell at market-based rate

   QF = Qualifying facility under PURPA (see footnote 6 on page 5).

Table 1.  Major Characteristics of Nonutilities by Type of Ownership (Continued)

(which is a mix of fossil and nonfossil fuel sources) is
used to generate more than 90 percent of the Nation’s
electricity sold to end-use customers. Of this, the
investor-owned utilities account for nearly 75 percent of
the total sales (Figure 2).  They also purchase nearly all
the power sold by nonutilities (Figure 3).  Each of the
other three classes of utilities has less than a 10-percent
share of generation, accounting for the remaining 25
percent of sales.  Their purchases from nonutilities are
about 2 percent in the aggregate.  However, the mix of
renewable and fuel-burning capacity varies among
classes  of  utilities.10   These  characteristics  indicate the
relative dominance of the investor-owned utilities in the
makeup of the electric power generation sector. 

Transmission Network Resources

The U.S. electric transmission system represents a
unified electrical network with most of Canada and part

of Mexico. The major networks consist of extra-high-
voltage connections that serve as the backbone of
electrical operations.  These integrated power lines have
been designed for system support and to permit the
transfer of electrical energy from one part of the network
to other segments.

Power transfers are, however, not completely free-
flowing. Various factors set limits on the extent of the
operations.  These include restrictions based on lack of
contractual arrangements, absence of approved tariffs,
reliability considerations (protection of the adequacy of
supply and security of operations), and inadequate
transmission capability that limits electrical operations.
Of the five power grids (electrical networks), the three
that serve the United States are (Figure 4): (1) the
Eastern Interconnected System, consisting of the eastern
two-thirds of the United States and the Canadian
Provinces  of  Saskatchewan,  Manitoba,  Ontario,  New
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Industry in the United States, 1996
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Brunswick, and Nova Scotia; (2) the Western Intercon-
nected System, consisting of the 12 States west of the
Rocky Mountains, the western tip of Texas, the
Canadian Provinces of Alberta and British Columbia,
and the northern portion of the Mexican State of Baja
California Norte; and (3) the Texas Interconnected
System.  Both the Western and Texas Interconnects are
linked with different parts of Mexico.  The Eastern and

Western Interconnects are completely integrated with
most of Canada or have links to the Quebec Province
power grid.  Virtually all U.S. utilities are interconnected
by these major power grids.  The exceptions are in
Alaska and Hawaii.

Table 2.  Composition of Generating Capability and Generation in the Electric Power Industry, 1996
(Megawatts and Megawatthours)

Generating Capability   Net Generation Gross Generation

Utility%Net Nonutility%Gross Utility Nonutility

Coal . . . . . . . . . . . . . . . . . . . . . 302,421 12,122 1,737,453 61,424 

Petroleum . . . . . . . . . . . . . . . . 70,421 3,185 67,346 14,951 

Natural Gas . . . . . . . . . . . . . . . 140,002 31,024 262,730 213,359 

Petroleum/Natural Gas . . . . . . -   10,875 -   -   

Nuclear . . . . . . . . . . . . . . . . . . 101,121 -   674,729                       -   

Hydroelectric . . . . . . . . . . . . . . 73,129 3,419 331,058 16,555 

Geothermal . . . . . . . . . . . . . . . 1,622 1,346 5,234 10,198 

Biomass . . . . . . . . . . . . . . . . . 442 8,494 1,967 57,997 

Wind . . . . . . . . . . . . . . . . . . . . 8 1,670 10 3,400 

Solar Thermal . . . . . . . . . . . . . -   354 -   903 

Photovoltaic . . . . . . . . . . . . . . . 4 -   3 -   

Pumped Storage . . . . . . . . . . . 21,110 -   (3,088) -   

Other . . . . . . . . . . . . . . . . . . . . -   694 -   3,744 

   Total . . . . . . . . . . . . . . . . . . . 710,279 73,183 3,077,442 382,530 

   Source:  Energy Information Administration, Electric Power Annual 1996, Volume II, DOE/EIA-0348(96/2) (Washington, DC,
December 1997), pp. 13-14.

   Source: Energy Information Administration, Electric Power
Annual 1996, Volume II, DOE/EIA-0348(96/2) (Washington,
DC, December 1997).

    Note: Averages calculated from 1990, 1992, 1994, and 1996
data.
   Source: Energy Information Administration, Electric Power
Annual 1996, Volume II, DOE/EIA-0348(96/2) (Washington,
DC, December 1997).
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11 Ancillary services are those services necessary to support the transmission of energy from generation resources to loads while
maintaining reliable operation of the transmission provider’s transmission system in accordance with  “good utility practice.”    In Order
888, FERC identified six major ancillary service groupings.

12 The “other”  category  includes public street lighting and highway lighting, railroads and railways, government use under special
contracts, and other utility department usage as defined by the pertinent regulatory agency and/or electric utility.

13  Federal electric utilities, for example, are parts of several agencies within the U.S. Government.  Their generation is sold primarily
to municipal and cooperative electric utilities.  Since most of their power is sold on a nonprofit basis, the prices they charge are designed
to recoup costs incurred.  Approximately 20 States regulate cooperatives, and 7 States regulate municipal utilities; many States defer to local
municipal officials or cooperative members. See Energy Information Administration, Electric Sales and Revenue 1996, DOE/EIA-0450(96)
(Washington, DC, December 1996).
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Figure 3.  Nonutility Generation Purchased by
the Utility Sector, Average of Selected
Years, 1990-1996

Transmission Network Operating
Characteristics

Interconnected utilities within each power grid operate
under coordinated operational and system planning
guidelines.  The  industry-sponsored North American
Electric Reliability Council (NERC) and its 10 regional
reliability councils are responsible for the establishment
of standards, policies, and guidelines for coordination of
the bulk power supply. These criteria establish the
requirements for adequacy of supply and security (relia-
bility) of the electrical system or, from another perspec-
tive, the adequacy of all integrated transmission services
operated above distribution-level support needed for
customer load. These councils must regularly exchange
operating and planning information among regions and
the utilities that maintain control of electrical dispatch
and have system operational responsibility.

The boundaries of the NERC regions follow the service
areas of the electric utilities in the regions.  Neither the
NERC regions nor most service areas for electric utilities
follow State or even national boundaries.  Instead, the
boundaries are defined by what should be described as
electrical geographics of different control operations.  As
a result, data for interconnected system flows are not
available by State. When these data are shown, they are
represented by NERC regions.

The Demand Side: Residential,
 Commercial, and Industrial Users

The domestic power market has two distinct seg-
ments&the markets for wholesale power and for retail
power. The wholesale market covers the actual purchase
and sale of electricity to resellers (who sell to retail
customers), in-kind exchanges of electricity, and trans-
mission services along with ancillary services needed to
maintain reliability and power quality at the trans-
mission level.11 Wholesale electricity trade is discussed
in the next section of this chapter. The retail energy
market may be viewed as a market in which electricity
and other energy services are sold directly to all end-use
customer classes (i.e., residential, commercial, industrial,
and other).12

In accordance with the provisions of the Federal Power
Act, oversight for regulating the wholesale electric
market rests with the FERC.  State public utility com-
missions have the primary jurisdictional responsibility
for retail sales to customers served by investor-owned
utilities. Oversight of the sales of other utility segments
is far from uniform.13

Retail customers use electricity at different consumption
levels and have other differentiating characteristics
(similar demand patterns or load usage, distribution
voltage level, groupings by social and economic consid-
erations). These characteristics are used to differentiate
and group them into residential, commercial, industrial,
and “other”  customer classes.

Note: Averages calculated from 1990, 1992, 1994, and 1996
data.

Source: Energy Information Administration, Electric Power
Annual 1996, Volume II, DOE/EIA-0348(96/2) (Washington,
DC, December 1997).
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14 This is an oversimplification of the actual process of paying for producing and delivering electricity to an end-use customer.  There
are many technical aspects involved in the process that are being assumed away. With the opening of electricity markets to competition,
customers will find that their future bills contain line items for various services that are charged separately.  The line items may also vary
among and within customer classes.
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Figure 5. Sales to Ultimate Consumers by
Class of Utility, Average of Selected
Years, 1990-1996

and other charges (taxes, environmental surcharges, fuel
adjustment costs, and others).14  As markets in States
open to competition, this billing practice will be
subjected to radical changes requiring that all charges be
shown separately, or “unbundled.”

Investor-owned utilities dominate sales to ultimate
consumers. For the period 1990 through 1996, they
accounted for 76 percent of the total sales to ultimate
consumers, compared with 11 and 8 percent for
municipal and cooperative utilities, respectively.  Utili-
ties owned or sponsored by State governments and
Federal utilities accounted for the remaining 5 percent
(Figure 5).

The Customer Base

Retail sales volumes and customer base levels have
continued to grow during the 1990-1996 period.  The
electric power industry has gained more than 9 million
new customers since 1990. Of these, new residential
customers (approximately 8 million) account for 88.3
percent of the growth. New commercial customers
account for nearly 11.6 percent (or over a million
customers). The balance is distributed among the
industrial and other categories (Table 3).

Sectoral Consumption and Prices

Total retail sales of electricity to ultimate end-use
consumers stood  at  3.1 trillion  kilowatthours in  1996,
reflecting an annual average growth of 2.2 percent since
1990 (Table 4).  Residential customers accounted for
about 34.9 percent of total electricity consumed in 1996,

up from 34.1 percent in 1990.  The commercial and
industrial sectors accounted for 28.6 and 33.3 percent of
total consumption during 1996, with the corresponding
shares for 1990 being 27.7 and 34.9 percent, respectively
(Table 5).  These data indicate that consumption in the
residential and commercial sectors increased by about
2.7 percent per year during the 1990-1996 period, while
industrial consumption increased by an average of 1.4
percent per year during the same period.  These
differing growth rates partially explain the decline in the
industrial sector share of total sales  (about 4.6 percent
from 1990 to 1996) (Table 5).

Table 3.  Number of Retail Customers by Sector in the United States, 1990-1996

Year Residential Commercial Industrial Other Total

1990 . . . . . . 97,094,514 12,081,942 525,486 858,800 110,560,742

1991 . . . . . . 98,295,518 12,178,694 518,272 887,499 111,879,983

1992 . . . . . . 99,512,726 12,367,205 547,990 857,614 113,285,537

1993 . . . . . . 100,860,071 12,526,377 553,231 795,298 114,734,977

1994 . . . . . . 102,320,846 12,733,153 583,935 850,770 116,488,704

1995 . . . . . . 103,917,312 12,949,365 580,626 882,422 118,329,725

1996 . . . . . . 105,341,408 13,180,632 586,169 893,884 120,002,093

   Source: Energy Information Administration, Electric Sales and Revenue 1996, DOE/EIA-0540(96) (Washington, DC,
December 1997), Table 5, previous issues.

    Note: Averages calculated from 1990, 1992, 1994, and 1996
data.
   Source: Energy Information Administration, Electric Power
Annual 1996, Volume II, DOE/EIA-0348(96/2) (Washington,
DC, December 1997).
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15 Public discussion in regard to bringing the electric utility industry into a competitive framework preceded the passage of EPACT.
Afterwards, attention shifted to retail issues.

Changes in consumption shares have led to changes in
the relative  contributions of  the sectors  to revenues  in
the aggregate.  The data indicate that revenue from the
residential and the commercial sectors increased
annually by about 3.8 and 3.5 percent, respectively, in
tandem with the increases in consumption for these
sectors.  Both sectors increased their share of total reve-
nues coming from all end-use customers, whereas the
industrial sector share declined by nearly 11.4 percent,
in comparison with a 4.6-percent decline in the share of
sales.

An examination of regional prices by sector (Appendix
B) indicates that industrial electricity prices (within the
contiguous United States) declined in all regions after
the enactment of EPACT in 1992.15 The national average
electricity  price  for  the industrial sector declined from

4.8  cents per kilowatthour to 4.6 cents per kilowatthour
from 1992 to 1996. In contrast, residential prices in-
creased in  most regions from an average of 8.2 cents per
kilowatthour to 8.4 cents per kilowatthour during the
same period. Prices in the commercial sector also
declined in most regions, with the exception of increases
in the New England and Mid-Atlantic regions; the
national average (for commercial sector prices) declined
from 7.7 cents to 7.6 cents per kilowatthour. These
sectoral price trends, with the industrial sector securing
relatively lower prices in comparison with the resi-
dential and commercial sectors, are also confirmed by an
examination of average prices (revenues) contributed by
various utility groups (Table 5).

It is possible that industrial end users have been able to
secure price concessions from their incumbent utilities in

Table 4.  Retail Sales, Revenue, and Average Price Paid by End-Use Sector, 1990-1996

Year

Retail Sales in Million Kilowatthours  

Residential Commercial Industrial Other Total

1990 . . . . . . . . 924,019 751,027 945,522  91,988 2,712,555
1991 . . . . . . . . 955,417 765,664 946,583  94,339 2,762,003
1992 . . . . . . . . 935,939 761,271 972,714  93,442 2,763,365
1993 . . . . . . . . 994,781 794,573 977,164  94,944 2,861,462
1994 . . . . . . . . 1,008,482 820,269 1,007,981  97,830 2,934,563
1995 . . . . . . . . 1,042,501 862,685 1,012,693  95,407 3,013,287
1996 . . . . . . . . 1,082,491 887,425 1,030,356  97,539 3,097,810

Revenue in Million Dollars

Residential Commercial Industrial Other Total

1990 . . . . . . . . 72,378 55,117 44,857 5,891 178,243
1991 . . . . . . . . 76,828 57,655 45,737 6,138 186,359
1992 . . . . . . . . 76,848 58,343 46,993 6,296 188,480
1993 . . . . . . . . 82,814 61,521 47,357 6,528 198,220
1994 . . . . . . . . 84,552 63,396 48,069 6,689 202,706
1995 . . . . . . . . 87,610 66,365 47,175 6,567 207,717
1996 . . . . . . . . 90,501 67,827 47,385 6,741 212,455

Average Revenue per Kilowatthour in Cents

Residential Commercial Industrial Other Total

1990 . . . . . . . . 7.8 7.3 4.7 6.4 6.6
1991 . . . . . . . . 8.0 7.5 4.8 6.5 6.7
1992 . . . . . . . . 8.2 7.7 4.8 6.7 6.8
1993 . . . . . . . . 8.3 7.7 4.9 6.9 6.9
1994 . . . . . . . . 8.4 7.7 4.8 6.8 6.9
1995 . . . . . . . . 8.4 7.7 4.7 6.9 6.9
1996 . . . . . . . . 8.4 7.6 4.6 6.9 6.9

   Source: Energy Information Administration, Form EIA-861, “Annual Electric Utility Report.”
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anticipation of lower rates becoming available with the
advent of competition in generation. Industrial cus-
tomers, as a rule, are well organized, consume more (on
average), and are capable of securing concessions from
utilities that smaller customers usually find hard to
obtain.

State public utility commissions have an abiding interest
in maintaining the State’s economic viability and often
concur with special discounts awarded to industrial
users in the hope of retaining them within State
boundaries.  Incumbent utilities are also likely to offer
discounts in attempts to retain market shares in their
franchise area and discourage forays by outside service
providers.  Alternatively, there may have been efforts to
realign all rate schedules with the costs of supplying

power to each customer group and eliminate any
existing cross-subsidization in rates.

Sectoral Prices by Different Classes of
Utilities

When utility service is grouped by end-use sectors,
traditional differences associated with utility ownership
are evident (Table 6).  As an example, the cost of debt
differs for investor-owned and publicly owned utilities,
due to different tax treatment. Dividend payments are
required for investor-owned utilities, and repayment of
public debt and bonds is an obligation for Federal and
public utilities.  Not all Federal utilities have retail
customers  (or  they  have  very  few  if  they are power

Table 5.  End-Use Sector Shares and Annual Growth Rates, 1990-1996
(Percent)

Year

Sectoral Share

Residential Commercial Industrial Other Total

Sales
  1990 . . . . . . . . . . . . . 34.1 27.7 34.9 3.4 100.0
  1991 . . . . . . . . . . . . . 34.6 27.7 34.3 3.4 100.0
  1992 . . . . . . . . . . . . . 33.9 27.5 35.2 3.4 100.0
  1993 . . . . . . . . . . . . . 34.8 27.8 34.1 3.3 100.0
  1994 . . . . . . . . . . . . . 34.4 28.0 34.3 3.3 100.0
  1995 . . . . . . . . . . . . . 34.6 28.6 33.6 3.2 100.0
  1996 . . . . . . . . . . . . . 34.9 28.6 33.3 3.1 100.0

Revenue
  1990 . . . . . . . . . . . . . 40.6 30.9 25.2 3.3 100.0
  1991 . . . . . . . . . . . . . 41.2 30.9 24.5 3.3 100.0
  1992 . . . . . . . . . . . . . 40.8 31.0 24.9 3.3 100.0
  1993 . . . . . . . . . . . . . 41.8 31.0 23.9 3.3 100.0
  1994 . . . . . . . . . . . . . 41.7 31.3 23.7 3.3 100.0
  1995 . . . . . . . . . . . . . 42.2 31.9 22.7 3.2 100.0
  1996 . . . . . . . . . . . . . 42.6 31.9 22.3 3.2 100.0

Annual Growth Rates

Residential Commercial Industrial Other Total

  Sales . . . . . . . . . . . . . 2.7 2.8 1.4 1.0 2.2
  Revenue . . . . . . . . . . 3.8 3.5 0.9 2.3 3.0 
  Price . . . . . . . . . . . . . 1.2 0.7 (0.4) 1.3 0.7 

Cumulative Percentage
 Change in Share 
  Sales . . . . . . . . . . . . . 2.6 3.5 (4.6) 8.0 --
  Revenue . . . . . . . . . . 4.9 3.2 (11.4) 3.9 --
  Price . . . . . . . . . . . . . 7.7 4.1 (2.1) 7.8 --

   Source:  Energy Information Administration, based on data from Form EIA-861, “Annual Electric Utility Report.”
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16 Full requirement utilities are those that have no capability to meet customer demand because they own no generating resources.
17 See the next section for a more detailed discussion of wholesale transactions and firm power trade.  

marketing authorities), and some cooperative utilities
service only the needs of their member utilities and end-
use customers. At least some of these and other
traditional characteristics may be expected to change
with the advent of competition. Existing price differ-
ences are likely to be scrutinized more carefully as
markets open for competition.

Retail Price Differentials Between
Requirement and Non-Requirement Utilities

Many electric utilities have no generating capability.
Because they buy capacity and energy from other
utilities in order to meet the requirements of their retail
customers,  they  are  known  as  requirement utilities.16

Electricity is sold to requirement utilities on the basis of
firm commitments for all energy or for some minimum
level of demand all year around. Such sales are among
the most common types of utility-to-utility wholesale
transactions. Non-requirement utilities are those that
have the capability to meet some or all of their customer
demand loads from their own generating resources.
Partial requirement utilities can meet some, but not all,
of their customer loads.

Requirement utilities negotiate long-term, firm power
contracts in which the terms and conditions obligate the
selling utility to provide the buying utility a level of
service equivalent to the seller’s requirement for service
to its retail customers.17  About a third of all retail sales

Year

Residential Commercial

IOU Publicly Coop. Federal IOU Publicly Coop. Federal

1990 . . . . . . . . . 8.2 6.4 7.4 5.7 7.5 6.5 7.1 5.9
1991 . . . . . . . . . 8.5 6.4 7.5 6.0 7.7 6.5 7.3 7.1
1992 . . . . . . . . . 8.6 6.6 7.7 5.8 7.8 6.6 7.4 6.1
1993 . . . . . . . . . 8.8 6.6 7.7 5.8 7.9 6.8 7.4 6.2
1994 . . . . . . . . . 8.8 6.7 7.8 6.4 7.9 6.7 7.4 6.0
1995 . . . . . . . . . 8.9 6.7 7.7 6.6 7.9 6.7 7.3 7.0
1996 . . . . . . . . . 8.9 6.7 7.5 6.5 7.8 6.6 7.2 7.0

Industrial Other

IOU Publicly Coop. Federal IOU Publicly Coop. Federal

1990 . . . . . . . . . 4.8 4.7 4.7 3.3 7.0 6.5 6.4 1.7
1991 . . . . . . . . . 5.0 4.8 4.7 2.9 7.1 6.2 6.4 1.9
1992 . . . . . . . . . 5.0 4.8 4.7 2.7 7.2 6.8 6.6 2.0
1993 . . . . . . . . . 5.0 4.9 4.6 2.9 7.3 7.1 7.0 1.9
1994 . . . . . . . . . 4.9 4.9 4.7 2.9 7.3 7.1 6.7 1.9
1995 . . . . . . . . . 4.8 4.7 4.5 2.7 7.2 6.8 7.0 2.6
1996 . . . . . . . . . 4.7 4.7 4.3 2.5 7.2 6.9 6.8 2.3

Total

IOU Publicly Coop. Federal

1990 . . . . . . . . . 6.8 5.9 6.8 3.1
1991 . . . . . . . . . 7.0 5.9 6.9 2.8
1992 . . . . . . . . . 7.1 7.0 7.0 2.6
1993 . . . . . . . . . 7.2 6.1 7.0 2.8
1994 . . . . . . . . . 7.1 6.1 7.0 2.8
1995 . . . . . . . . . 7.2 6.0 6.9 2.7
1996 . . . . . . . . . 7.1 6.0 6.7 2.5

   Note: IOU = Investor-owned utility; Publicly = Publicly owned utility; Coop. = Cooperative utility; and Federal = Federal utility.
   Source: Energy Information Administration, Form EIA-861, “Annual Electric Utility Report.”

Table 6.  Average Retail Electricity Prices by End-Use Sector, 1990-1996
(Cents per Kilowatthour)
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are made by utilities with no generating capability.  Such
utilities comprise two-thirds of all electric utilities.

Price differences among the three categories of
utilities&full requirement, non-requirement, and partial
requirement&are to be expected.  One might expect that
retail customer prices of non-requirement utilities
(mostly large investor-owned electric utilities) would be
lower than those of the requirement utilities (most
municipalities and all distribution-only cooperatives),
which must buy all the power they sell.  However, data
reveal that the average price for retail sales by non-
requirement utilities is invariably higher than those
charged by full requirement or partial requirement
utilities (smaller utilities that can generate some of their
own electrical energy) when examined at the national
level (Table 7). Factors that contribute to this counter-
intuitive result may include interutility differences in the
cost of capital (resulting from the tax treatment of debt
acquisitions), the nonprofit status of some utilities,
access to Federal preferential power allocations, and/or
differences in fuel costs.

Similar difficulties arise in explaining the prevailing
price differentials between full and partial requirement
utilities.  However, one of the key reasons for the
existence of partial requirement utilities points directly
to why there is a price difference.  Better rates can be
negotiated because these utilities limit the amount of
power that they buy from the supporting utility.  The
reason for this is that the supplying utility knows in
advance a ceiling amount that it is obligated for and can
plan accordingly; it is not faced with an unlimited
requirement during times of tight availability of supply.
The limits established for these contracts usually have
one of the following conditions: a contract demand cap;
an average monthly maximum demand level; or an
annual maximum demand level.  Partial requirement
utilities can do this, because they may have negotiated
multiple contracts with different supplying utilities, or
the partial requirement utility may own a generating
power plant that is utilized when end-use demand
reaches a specified level.  Detailed retail trade statistics
are provided in Appendix C.

The Wholesale Market:
Trade and Price Issues

Wholesale Trade

The factors that lead to wholesale (interutility) trade in
electric  power  include  differences  in  resource  availa-

bility, input costs, and comparative advantage in
production. For example, abundant water resources to
produce hydroelectric power in a given region may
make hydroelectricity in that region less expensive than
other sources of electricity, especially if the other fuels
have to be transported over long distances.   In addition,
the wholesale market is also governed by considerations
of system reliability. Technical details with respect to the
fundamentals of power transmission are provided in
Appendix D.

Wholesale power transactions include purchases, sales
for resale, exchanges, and wheeling (i.e., transmission
services) (Figure 6).  These wholesale power transactions
involve the buying of power and energy from electric
utilities according to the tariffs approved by the FERC
and its regulations under the Uniform System of
Accounts. Purchases from nonutilities follow the
requirements of PURPA and EPACT with the result that
the generation sales made by nonutilities are only
accounted for by electric utilities in the cost account of
purchased power and are not considered to be sales. 
Nonutility generation sold to utilities is accounted for
under the category of purchased power. Sales for resale
by electric utilities refer to power sold by a utility to one
or more utilities for distribution to ultimate customers.

In the changing electric power industry, complete
coverage through capture of all transactions poses a
problem.  As an example, power brokers do not take
ownership of electricity purchases or sales, and the
transactions they facilitate are not identified in the data
collection process.  Nor are all the intermediate trans-
actions (purchases and sales) of a power marketer&who
does take ownership of electricity and moves it from the
point of origin to final delivery to the end-use cus-
tomer&identified. In the new market for electricity, a
single electricity transaction may be resold several times
without being reported.  Also, the change in value and
repackaging of the electricity enables it to be  marketed
as a differentiated product (in order to meet the hour-
by-hour market or achieve a daily balance on all trans-
actions). The prevailing data collection approaches do
not capture all these variances. Specifically, data on the
market for purchased power (in the aggregate) do not
necessarily match data on the market for sales for resale,
even though all transactions can eventually be equated
to a buyer and seller.

Accordingly, care needs to be exercised in analyzing
historical account data by recognizing its limitations in
fully capturing all sales transactions in the electric power
industry.
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Table 7.  Retail Sales, Revenue, and Price by Requirement, Partial Requirement, and Non-Requirement
Utilities, 1990-1996

Year

Sales
(Billion Kilowatthours)

Revenue
(Million Dollars)

Price
 (Average Cents Per kWh)

No
Generation

� 25
Percent

>25
Percent

No
Generation

� 25
Percent

>25
Percent

No
Generation

� 25
Percent

>25
Percent

Residential
  1990 . . . . . .  188  3  733  13,181  131  59,066  7.0  4.5  8.1 
  1991 . . . . . .  194  3  759  13,777  139  62,912  7.1  4.5  8.3 
  1992 . . . . . .  192  3  741  13,968  133  62,747  7.3  5.3  8.5 
  1993 . . . . . .  206  2  787  15,047  113  67,653  7.3  4.7  8.6 
  1994 . . . . . .  211  1  797  15,520  75  68,958  7.4  5.6  8.7 
  1995 . . . . . .  216  3  824  15,889  150  71,570  7.4  5.4  8.7 
  1996 . . . . . .  232  4  847  16,751  173  73,578  7.2  4.9  8.7 

Commercial     
  1990 . . . . . .  77  3  671  5,294  104  49,719 6.8 4.2 7.4
  1991 . . . . . .  80  3  684  5,530  110  52,015 7.0 4.4 7.6
  1992 . . . . . .  74  2  686  5,286  102  52,954 7.2 5.4 7.7
  1993 . . . . . .  76  2  717  5,444  86  55,991 7.2 4.9 7.8
  1994 . . . . . .  78  1  741  5,640  51  57,704 7.2 4.3 7.8
  1995 . . . . . .  80  2  780  5,761  113  60,491 7.2 5.1 7.8
  1996 . . . . . .  85  3  799  6,018  145  61,663 7.1 4.8 7.7

Industrial    
  1990 . . . . . .  99  24  822  4,825  1,079  38,953 4.9 4.4 4.7
  1991 . . . . . .  101  25  821  4,957  947  39,834 4.9 3.9 4.9
  1992 . . . . . .  111  23  839  5,462  882  40,649 4.9 3.8 4.9
  1993 . . . . . .  118  21  838  5,756  821  40,780 4.9 3.9 4.9
  1994 . . . . . .  122  24  862  5,982  833  41,254 4.9 3.4 4.8
  1995 . . . . . .  129  50  834  6,203  1,365  39,608 4.8 2.8 4.8
  1996 . . . . . .  136  47  846  6,433  1,203  39,749 4.7 2.5 4.7

Other
  1990 . . . . . .  11  7  74  694  117  5,080  6.3  1.7  6.9 
  1991 . . . . . .  11  5  78  703  109  5,327  6.4  2.0  6.8 
  1992 . . . . . .  10  5  78  680  109  5,508  6.6  2.1  7.1 
  1993 . . . . . .  10  6  79  700  112  5,716  7.0  1.9  7.2 
  1994 . . . . . .  11  6  81  734  107  5,848  6.7  1.8  7.2 
  1995 . . . . . .  11  5  80  742  127  5,698  6.9  2.7  7.1 
  1996 . . . . . .  11  4  82  778  110  5,853  6.9  2.5  7.2 

   
Total     
  1990 . . . . . .  375  37  2,301  23,994  1,431  152,818 6.4 3.9 6.6
  1991 . . . . . .  385  36  2,341  24,966  1,304  160,088  6.5  3.7  6.8 
  1992 . . . . . .  387  33  2,344  25,396  1,226  161,858  6.6  3.7  6.9 
  1993 . . . . . .  409  31  2,421  26,947  1,133  170,140  6.6  3.6  7.0 
  1994 . . . . . .  422  33  2,480  27,876  1,066  173,765  6.6  3.3  7.0 
  1995 . . . . . .  436  59  2,518  28,594  1,756  177,367  6.6  3.0  7.0 
  1996 . . . . . .  465  58  2,575  29,980  1,632  180,843  6.5  2.8  7.0 

   Notes: The data were separated into three groups: utilities that have no electrical generation, utilities that have partial
generating capability (� 25 percent), and utilities with generating capability (> 25 percent).
   Source: Energy Information Administration, Form EIA-861, “Annual Electric Utility Report.”
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18 For example, a summer peaking electric utility sells surplus capacity in the winter to a winter peaking utility and receives in-kind
trades when the seasons reverse.

19 The 1990 to 1991 drop represents the FERC enforcement of a statistical cleanup of informational filings.  Prior to 1990, the
requirements of the Purchased Power Account were fulfilled by the filing, on two separate but very different forms, of information on these
transactions.  From 1991 onward, competition affected this account.

20 A total of  3.1 trillion kilowatthours was consumed in 1996. Energy Information Administration, Electric Power Annual 1996, Volume
2, DOE/EIA-0348(96/2) (Washington, DC, February 1998), p. 61.

21 Energy Information Administration, Electric Power Annual 1996, Volume 2, DOE/EIA-0348(96/2) (Washington, DC, February 1998),
p. 61.

Figure 6. Wholesale Power &&Basic Elements

Exchanges involve trading power (in-kind) when supply
and demand conditions are mutually advantageous and
reversible for the participants.  Many exchange trades
are based on seasonal excess capacity or diversity in
generating resource requirements.18 Exchange-related
monetary transactions or replacement of energy can
extend over several years; currently, most exchanges
seem to be concluded within one year. If a balance can-
not be reached at the end of the year, cash compensation
may be provided. The volume of exchange transactions
has dropped since 1990 (Figure 7),  partly because barter
(in-kind)   transactions   have   lost   their   luster.    The

advantage of in-kind exchanges as a technique to reduce
overall dollar payments under cost-of-service regulation
is not as important in a competitive market.19

Characteristics of Wholesale Trade

Nearly 55 percent of all the electricity consumed in 1996
was purchased by utilities from other utilities and
nonutilities.20  In addition, electric utilities sold to other
electric utilities for their resale to retail consumers just
over 46 percent of the total energy purchased by those
consumers.21   These   percentages   make   it   clear  that

   1Power Marketers are considered to be electric utilities. The FERC approves their wholesale tariffs and has oversight
responsibilities.
   2Independent Power Producers do sell to power marketers.
   Source: Energy Information Administration, Office of Coal, Nuclear, Electric and Alternate Fuels.
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24 Energy Information Administration, Form EIA-860, “Annual Electric Generator Report.”
25 Other elements (for both coordination and requirements contracts) in determining the type and value of transactions are the

duration of the purchase/sale, the amount of energy, and the type of generating capacity sold, excluded, or reserved.
26 The capacity charge represents an element in a two-part pricing method used in capacity transactions (energy charge is the other

element). The capacity or demand charge is assessed on the amount of capacity being purchased. The terms “capacity charge”  and
“demand charge”  are used interchangeably in the text.

Investor-Owned
43.1%

Federal
17.6%

State Government
13.0% Municipals

5.0%

Cooperative
21.3%

Figure 10.  Sales to Resale Market Share by Utility
Sector, Average of Selected Years,
1990-1996

contracts. Coordination service generally involves the
purchase, sale, exchange, or transmission of electricity
between two or more electric utilities that typically have
sufficient generation and transmission capacity to sup-
ply their customer load requirements under normal
conditions. These transactions are usually entered into
because of advantageous prices, to sell surplus elec-
tricity, and/or to use a lower cost generation resource.
Requirements transactions involve electric utilities that
do not generate or have sufficient generating capacity to
meet their customer load; in addition, these utilities may
not have sufficient transmission capability to carry the
electrical energy to the point where it would be trans-
formed to a lesser voltage for distribution to consumers.
Thus, in reality, requirements transactions involve
handling part or all the firm service needs of another
electric utility.

Requirements utilities (see above) usually enter into
long-term contracts that identify the designated load
level (partial obligations) or all current and future load
(full obligations) of customers in their service territories.

Magnitude of Requirements Contracts

Requirements contracts are critical, because fewer than
1,000 of the 3,195 electric utilities in the United States are

engaged in power generation.24  Thus, more than two-
thirds  of  utilities  must  acquire their electrical energy
through long-term contracts to meet their end-user
customer loads.  In finalizing contracts, the most critical
element is  the  certainty  for  delivery of power.25  This
certainty or the degree of assuredness (of power supply)
determines the price formulation that a utility will be
called upon to pay.

Price Determination in Requirements
Contracts 26

Where assuredness of power delivery (also known as
firm power) is a must, transactions command premium
prices, in comparison with contracts that do not require
such a commitment. The premium on prices for require-
ment contracts depends on the degree of assuredness a
supplier offers (all other conditions being equal).  Within
the class of requirements contracts, if a utility places a
requirements wholesale customer (another electric
utility) before its own end-use (retail) customers, then
that level of contract service will be valued at the most
expensive price level and will command the highest
price premium. The next tier is where almost all require-
ments contracts are found.  The utility that is providing
the service will put serving its own retail customer base
and the receiving retail customer base on the same level.
This implies that the customer base of a wholesale
requirements utility will not be cut before the supplying
utility cuts its own retail customers. Instead, other
transactions (i.e., spot or economic sales) are cut first,
then interruptible retail customers are cut next, and
finally a rolling blackout is initiated to reduce the impact
on all retail customers. Structuring the contract some-
what differently brings about a different set of
conditions together with variations in price premiums.

Other categories of customers are also included.  Partial
requirements customers (electric utilities) are those that
have only a portion of their end-user load protected.
They have a set block of power and energy allocated for
their use.  Finally, there are utilities with plants that are
run only when the utility is approaching its prior system
high usage level.  This lowers the system demand level
(peak load) to avoid setting a high usage power value.
That value or peak load is used as the basis for setting
the   requirements   contract   price  for  the  rest  of  the

   Note: Averages calculated from 1990, 1992, 1994, and
1996 data.
   Source:   Energy Information Administration, Form EIA-
861, “Annual Electric Utility Report.”
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Figure 11.  Conceptualization of Premium
Payments in Electricity Trade

electrical energy and power sold during other times of
the year (or contract period).  Overall, requirements
contracts usually contain a reservation of capacity that
is on-call (sometimes called a demand charge), which
must be paid, and then a separate charge for the actual
energy used.  Transmission costs and other electrical
system charges are included in the bundled cost. 

There are other firm transactions that involve electric
utilities with adequate generation and transmission
capability. These transactions include a capacity reser-
vation charge and an associated energy charge.  They are
often entered into to provide or add additional electrical
system support for the utility’s own customer base. Each
utility is required to have spinning and standby
generation capacity on-call that would be used to replace
operating power plants that suffer a forced outage and
go off-line, or is needed to reinforce another part of the
electrical system if a transmission line is lost.  It is often
more economic to purchase and/or join with other
utilities in sharing backup capacity than to operate
additional generating capability alone.  Scheduled or
forced plant maintenance of one of its power plants can
also cause an electric utility not only to purchase reserve
capacity but also to acquire the produced electrical
energy.  In addition, there are operating periods during
which it is cheaper to purchase or sell firm capacity in
order to keep a power plant operating at its most
efficient cost levels.

Coordination Contracts

Coordination contracts&economic, interruptible, or non-
firm sales and purchase contracts&are next on the price
scale, followed by dump power transactions. Non-firm
sales rarely have a demand or capacity charge included
in the price of the transaction. These transactions are
typically for short periods and are subject to curtailment
or cessation of delivery by the supplier in accordance
with prior agreements or under specified conditions.
Utilities engage in these transactions in order to gain
operational savings, such as avoiding the use of more
expensive fuels.  Dump energy is the cheapest priced
electricity.  The opportunity for this sale develops when
electricity is generated by the spillage of excess reservoir
water (and also for run-of-river dams) through a water-
driven turbine-generator.  This happens because there is
no way to store the excess moving water behind dams,
and if the turbines are not run, then all the potential
energy is lost.  These transactions are thus low priced,
depending on what the supplier can obtain at a given
point in time in the market (Figure 11).

Regional and Interregional Trade

A significant portion of the electricity generated in the
United States is traded under wholesale purchases and
sales for resale contracts.  The vast majority of wholesale
transactions for investor-owned, Federal, and coop-
erative utilities involve utilities within existing NERC
regions (Figure 4).  Existing differences between intra-
and interregional wholesale trade are attributable to the
historical development of multiple transmission links
among clusters of neighboring utilities. 

Investor-owned electric utilities have led other owner-
ship classes in total purchases and sales for resale,
accounting for more than 40 percent of purchased power
and sales for resale. The different shares of the wholesale
market by other classes of utilities are shown in Table 8.
Of this total, transactions with municipalities and power
purchases from nonutilities are a dominant part of
investor-owned trade.

The remaining categories of miscellaneous and other
sales and purchases account for a wide range of trade
covered  by  the  terms and conditions in specific tariffs

   Note: This is a conceptualized presentation rather than a
statistical chart.
   Source: Energy Information Administration, Office of Coal,
Nuclear, Electric and Alternate Fuels.
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filed with the FERC.  Many of these trades are associated
with agreements that include transmission line capacity
and equipment rental charges that grew up with the
electric utility industry.  These transactions are likely to
continue until institutional changes, such as the
formation of independent system operators (ISOs) and
the Open Access Same-Time Information System
(OASIS), become fully operational (or become part of a
revised version of an open access to the wholesale/retail
transmission system). 

Quantity, Cost, Revenue, and Average Price

Table 9 shows the quantity of purchased power and
sales for resale that investor-owned electric utilities have
made since 1990.  Overall, the quantity of purchased
power has been increasing each year, from 563.4 million
megawatthours in 1990 to 843.4 million megawatthours
in 1996, reflecting an increase of nearly 50 percent
overall. The proportion of firm to non-firm power
purchases has also been changing during this period.  In

1990, 57.6 percent of power purchased was on a firm
basis, and only 39 percent was from non-firm sources.
These percentages changed to 43.2 and 54.1 percent,
respectively, in 1996.  These statistics reflect the shifting
character of the purchased power trade as utilities
proceed to open electricity markets to competition (non-
firm power purchase prices are invariably lower than
the prices for firm power purchases, with an appropriate
tradeoff for assuredness of supply).  The shares of firm
and non-firm power in the sales for resale category have
followed a similar directional change.

An analysis of the cost of firm and non-firm power
purchases by investor-owned utilities (Table 10) shows
the following.  First, demand charges, which constitute
a fraction of the total firm cost (about 1 percent), have
been growing rapidly, indicating that firms are willing
to pay for reservation of capacity rights.  Second, nearly
57 percent of the cost of purchased power in 1996
represented firm demand charges and firm energy costs.
Third, the cost of firm energy has consistently been more
than the actual firm demand charge.

Table 8. Market Share of Wholesale Trade, Various Years
(Percent)

Sales For Resale

1990 1992 1994 1996 Average

Investor-Owned . . . . . . . . . . . . . . . 38.6 45.1 43.6 45.0 43.1
Federal . . . . . . . . . . . . . . . . . . . . . 19.6 16.6 16.8 17.4 17.6
State Government/Other . . . . . . . . 15.0 12.4 12.7 11.7 13.0
Municipal . . . . . . . . . . . . . . . . . . . . 4.7 4.8 5.2 5.3 5.0
Cooperative . . . . . . . . . . . . . . . . . . 22.1 21.1 21.7 20.5 21.3

     100.0 

Purchased Power from Electric Ut ilities

1990 1992 1994 1996 Average

Investor-Owned . . . . . . . . . . . . . . . 37.9 42.8 41.0       45.5 41.8
Federal . . . . . . . . . . . . . . . . . . . . . 1.0 1.6 1.6      0.9 1.3
State Government/Other . . . . . . . . 7.6 6.4 6.8      5.9 6.7
Municipal . . . . . . . . . . . . . . . . . . . . 24.4 22.0 22.3     20.4 22.3
Cooperative . . . . . . . . . . . . . . . . . . 29.0 27.1 28.2     27.3 27.9

   100.0 

 Purchased Power from Nonut ilities

1990 1992 1994 1996 Average

Investor-Owned . . . . . . . . . . . . . . . 97.5 98.9 98.9 98.1 98.3
Federal . . . . . . . . . . . . . . . . . . . . . 0.8 0.2 0.1 0.9 0.5
State Government/Other . . . . . . . . 0.4 0.1 0.2 0.2 0.2
Municipal . . . . . . . . . . . . . . . . . . . . 0.9 0.5 0.7 0.6 0.7
Cooperative . . . . . . . . . . . . . . . . . . 0.4 0.2 0.1 0.2 0.2

100.0

  Source:  Energy Information Administration, based on data from Form EIA-861, “Annual Electric Utility Report.”
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Table 10.  Cost of Firm and Non-Firm Purchases by Investor-Owned Electric Utilities
(Million Dollars)

 Demand
Charge Only

Firm
Demand 

Firm
Energy 

Firm
Other Total Firm Cost

1990 . . . . . . . . . . . . 118 6,536  7,224  545 14,306

1991 . . . . . . . . . . . . 127 7,264  7,522  379  15,165

1992 . . . . . . . . . . . . 181 7,643  8,356  353  16,352

1993 . . . . . . . . . . . . 179 8,306  8,784  344  17,433

1994 . . . . . . . . . . . . 185 8,820  8,860  328  18,007

1995 . . . . . . . . . . . . 190 8,602  8,882  254  17,737

1996 . . . . . . . . . . . . 179 8,792  9,395  288  18,476

Non-Firm Energy Non-Firm Other Miscellaneous Total Cost
1990 . . . . . . . . . . . . 6,306  1,019  284  22,034

1991 . . . . . . . . . . . . 7,486  931  335  24,045

1992 . . . . . . . . . . . . 8,251  1,248  274  26,306

1993 . . . . . . . . . . . . 8,736  1,150  487  27,986

1994 . . . . . . . . . . . . 9,294  1,231  626  29,343

1995 . . . . . . . . . . . . 9,980  1,325  549  29,781

1996 . . . . . . . . . . . .  11,451  1,362  597  32,064

   Source: Energy Information Administration, Wholesale Electric Trade Data Base, 1990-1996.  Data for 1996 are preliminary.

In sales for resale, firm sales provide a major share of the
total revenues (Table 11).  The value of reservations (i.e.,
demand or capacity charges) has risen sharply, even
though these charges are a small fraction of the total.  It
is also interesting to note that firm demand (or capacity)

charges are higher or about the same as the cost of firm
energy, in contrast to their shares of purchased power
transactions. Non-firm sales have held relatively
constant, indicating that there is willingness prevailing
in   the   markets   to   pay   a   significant   premium  for

Table 9.  Sales for Resale and Purchases by Investor-Owned Electric Utilities, 1990-1996
(Gigawatthours)

Firm Non-Firm Miscellaneous Total Quantity
Purchased Power
  1990 . . . . . . . . . . . . . . . .  324,542 219,700 19,127 563,368
  1991 . . . . . . . . . . . . . . . .  324,851 275,754 17,208 617,813
  1992 . . . . . . . . . . . . . . . .  342,472 299,666 16,460 658,599
  1993 . . . . . . . . . . . . . . . .  359,217 316,438 22,196 697,850
  1994 . . . . . . . . . . . . . . . .  361,709 326,490 24,313 712,512
  1995 . . . . . . . . . . . . . . . .  372,613 361,596 24,288 758,496
  1996 . . . . . . . . . . . . . . . .  364,273 456,442 22,658 843,373

Sales for Resale
  1990 . . . . . . . . . . . . . . . .  253,809 182,809  7,563 444,181
  1991 . . . . . . . . . . . . . . . .  268,119 221,129  6,585 495,832
  1992 . . . . . . . . . . . . . . . .  269,376 237,409  7,585 514,370
  1993 . . . . . . . . . . . . . . . .  274,350 260,350  8,756 543,456
  1994 . . . . . . . . . . . . . . . .  258,073 255,237 16,312 529,622
  1995 . . . . . . . . . . . . . . . .  301,339 227,399 17,202 545,941
  1996 . . . . . . . . . . . . . . . .  295,403 294,022 19,056 608,482

   Source: Energy Information Administration, Wholesale Electric Trade Data Base, 1990-1996. Data for 1996 are preliminary.
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Table 11.  Revenue from Firm and Non-Firm Sales for Resale by Investor-Owned Electric Utilities
(Million Dollars)

 Demand
Charge Only

Firm
Demand 

Firm
Energy 

Firm
Other 

Total Firm
Revenue

1990 . . . . . . . . . . . . 10 4,600 4,701  526   9,828
1991 . . . . . . . . . . . . 14 5,080 4,931  475  10,487
1992 . . . . . . . . . . . . 25 5,060 4,820  525  10,406
1993 . . . . . . . . . . . . 50 5,219 4,801  572  10,593
1994 . . . . . . . . . . . . 47 5,395 4,617  437  10,449
1995 . . . . . . . . . . . .  104 5,645 5,360  417  11,422
1996 . . . . . . . . . . . . 48 5,211 5,435  480  11,125

Non-Firm Energy Non-Firm Other Miscellaneous Total Revenue
1990 . . . . . . . . . . . . 5,400 616  296  16,149
1991 . . . . . . . . . . . . 5,845 690  353  17,389
1992 . . . . . . . . . . . . 6,374 812  390  18,007
1993 . . . . . . . . . . . . 6,770 912  408  18,733
1994 . . . . . . . . . . . . 6,297 820  636  18,249
1995 . . . . . . . . . . . . 5,395 825  676  18,422
1996 . . . . . . . . . . . . 6,719 847  703  19,442

   Source: Energy Information Administration, Wholesale Electric Trade Data Base, 1990-1996. Data for 1996 are preliminary.

assurance of supply. Even as trading practices
change&and assuming that utilities are able to secure
supplies from alternative sources in a competitive
environment&it is not clear whether there would be a
perceptible decline in the premium paid for firm power.
For the spread between firm and non-firm prices to
narrow, the requirement that excess capacity should
invariably exist in a competitive market is not yet a
given (a surplus puts a damper on price increases).  In
addition, there could be other constraints as well.  As a
result, the spread between firm and non-firm prices will
continue to exist for the foreseeable future.

For the most part, average purchased power and sales
for  resale  prices  have  remained  steady  or have been

contained since 1992 (Table 12). It is, however, inter-
esting to note that the average prices paid by the
industrial sector during the same time period are nearly
the same as the wholesale prices for firm power.  For
any additional savings that this sector may seek, oppor-
tunities may lie in purchasing non-firm power (or
interruptible power) or in getting the same terms as
embodied in requirements contracts. Should the in-
dustrials choose to adopt this option, some measure of
protection would be necessary to guard against the
possibility of actual power interruptions and other risk
uncertainties. Additional advantages that this sector
may be able to secure in the future as marketing
opportunities open up are difficult to predict.

Table 12.  Average Price of Electricity for Wholesale Trade by Investor-Owned Electric Utilities
(Cents per Kilowatthour)

Year

Purchased Power Sales for Resale

Firm Non-Firm Misc. Total Firm Non-Firm Misc. Total

1990 . . . . . . . . . . 4.4 3.3 1.5 3.9 3.9 3.3 3.9 3.6
1991 . . . . . . . . . . 4.7 3.1 1.9 3.9 3.9 3.0 5.4 3.5
1992 . . . . . . . . . . 4.8 3.2 1.7 4.0 3.9 3.0 5.1 3.5
1993 . . . . . . . . . . 4.9 3.1 2.2 4.0 3.9 3.0 4.7 3.4
1994 . . . . . . . . . . 5.0 3.2 2.6 4.1 4.0 2.8 3.9 3.4
1995 . . . . . . . . . . 4.8 3.1 2.3 3.9 3.8 2.7 3.9 3.4
1996 . . . . . . . . . . 5.1 2.8 2.6 3.8 3.8 2.6 3.7 3.2

   Source: Energy Information Administration, Wholesale Electric Trade Data Base, 1990-1996.  Data for 1996 are preliminary.
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27 This is not to deny the role of integrated resource planning activities with participation of public utility commissions and the
stakeholders, including nonutilities.  Given that there will be many providers serving a given area, the future of integrated resource
planning is unclear.

Table 13 provides a cross-sectional representation of the
average prices paid and received by investor-owned
electric utilities among the different competing utility
ownership classes. Federal utility prices (Table 14) are
generally lower.  The prevailing lower price of power
sold by Federal and State utilities at wholesale makes it
a valuable commodity.  Most of it is based on hydro-
electric generation, which has traditionally been an
inexpensive source of energy.  Potential changes may
occur if Federal utilities are no longer required to sell
power at cost, or if it commands a premium because of
its environmentally benign character. The willingness of
retail customers to pay a premium for renewable energy
(a large part of which will be hydro-based) in order to
spur the development of more renewable energy sources
could very well change the pricing of wholesale energy
produced from hydroelectric resources.

The “other”  category represents a collection of different
markets.  It includes power pool transaction trades,
international electricity trade with Canada and Mexico,
and nonutility generation purchases.  The sales for resale
side represents more of the power pool, firm, and non-
firm international trade transactions; the purchased
power side includes nonutility purchased generation.

Table 13 shows that there are pronounced differences
among the average prices paid and received for firm,
non-firm, and the residual miscellaneous energy cate-
gories. As new markets develop, the differences in
average wholesale prices to utilities, nonutilities, and
retail consumers will narrow.  Participants in the new
markets will include electric utility traders, power
marketers, industry, other retail groups, and members
of the financial markets. These new and old participants
will alter what must be taken into account to determine
the true price of electricity, even as they change the
existing framework of the retail and wholesale markets
for electricity.

Emerging Issues

Competition is viewed as the means to open the
wholesale and retail electricity markets.  The expectation
is that market forces will lead to lower rates for
customers. This transition will induce many far-reaching
changes   in   the   structure   of   the   industry  and  the
institutions that regulate it.  The transition will also raise

many issues of reliability as new players, such as power
marketers, begin operating and the responsibilities held
by electric utilities are altered.

Views on how the emerging issues should be treated
remain divided. There are those who would let the
market find solutions. Others wish to impose strict,
mandated regulatory measures. As a result, the search
for consensus is difficult.  Some of these emerging issues
are stated below.

� Planning for new demand and generating capacity,
in the past, has been undertaken by the electric
utilities serving a franchised area.  The experience
of investor-owned utilities in planning and
building capacity in the aftermath of the oil em-
bargo of 1973 turned out to be a serious financial
problem as demand failed to materialize.27 With
many providers selling power at wholesale or
retail level in the future, utilities could exercise the
option of either being distributors (implying
complete divestiture) with only an obligation to
connect or being competitors but without the
obligation to be the supplier of last resort (i.e., to
serve).  Thus, who will plan for new generating
and transmission capacity to satisfy future
demand&so vital to reliability&becomes a critical
issue.

� FERC Orders 888 and 889 encourage utilities
operating under FERC’s jurisdiction to transfer the
management of transmission facilities to ISOs.
Utilization of existing transmission facilities could
increase as opportunities for trade increase. In
some cases, key transmission links and portions of
the electrical system will be used to their permis-
sible limits. In this environment, how planning will
be undertaken (expand capacity, meet the emer-
ging need for new transmission lines, determine
who will build them, and perhaps transfer the
management to a third party) remains unclear.

� Local governments stand to lose tax revenues if the
valuations of generating plants are reduced due to
competition, or if out-of-State suppliers begin
selling power. In some cases, revenue losses could
be acute and cause community hardships.
Countervailing measures to provide revenue-
neutral initiatives have yet to be implemented.
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Table 13.  Average Wholesale Price for From and To Trade by Investor-Owned Electric Utilities
(Cents per Kilowatthour)

Purchased Power Sales for Resale

IOU

From IOU and Bought by IOU To IOU and Sold by IOU

Firm Non-Firm Misc. Total Firm Non-Firm Misc. Total

1990 . . . . . . 4.0 2.9 1.6 3.5 3.8 3.6 3.1 3.7
1991 . . . . . . 4.3 2.8 2.7 3.7 3.9 3.4 5.0 3.7
1992 . . . . . . 4.3 2.8 2.5 3.6 3.8 3.5 4.9 3.7
1993 . . . . . . 4.3 2.7 2.9 3.7 3.7 3.5 4.8 3.7
1994 . . . . . . 4.3 2.7 2.9 3.6 3.9 3.1 3.9 3.6
1995 . . . . . . 4.3 2.7 3.0 3.6 3.8 3.1 4.7 3.6
1996 . . . . . . 4.5 2.4 3.3 3.5 3.7 3.0 3.9 3.4

Federal

From IOU and Bought by Federal To Federal and Sold by IOU

Firm Non-Firm Misc. Total Firm Non-Firm Misc. Total

1990 . . . . . . 3.4 1.7 2.4 2.3 4.6 2.4 % 2.6
1991 . . . . . . 3.6 1.9 3.1 2.3 5.3 2.0 % 2.6
1992 . . . . . . 2.5 2.3 % 2.4 5.9 2.1 % 2.5
1993 . . . . . . 2.1 2.0 1.8 2.5 3.2 2.5 % 2.7
1994 . . . . . . 3.1 2.5 % 3.3 4.8 2.3  % 2.7
1995 . . . . . . 2.4 1.7 % 2.0 4.3 2.0 1.4 2.8
1996 . . . . . . 2.5 1.5 % 1.8 4.0 2.1 % 2.8

State

From IOU and Bought by State To State and Sold by IOU

Firm Non-Firm Misc. Total Firm Non-Firm Misc. Total

1990 . . . . . . 4.7 2.3 1.3 2.9 4.4 2.7 2.5 4.0
1991 . . . . . . 3.4 2.1 1.4 2.7 4.5 2.8 1.0 4.1
1992 . . . . . . 3.4 2.6 1.5 2.9 4.3 2.7 16.5 3.8
1993 . . . . . . 4.6 2.2 1.7 2.8 4.2 2.9 7.2 4.0
1994 . . . . . . 2.7 2.4 1.5 2.7 4.9 2.4  % 3.9
1995 . . . . . . 2.7 1.8 1.4 2.2 4.2 1.7 22.4 3.5
1996 . . . . . . 2.5 1.3 1.3 1.8 4.1 1.7 % 3.2

Municipali-
ties

   From IOU and Bought by Municipalities To Municipalities and Sold by IOU

Firm Non-Firm Misc. Total Firm Non-Firm Misc. Total

1990 . . . . . . 5.7 2.6 3.7 4.4 4.2 3.5 8.3 4.0
1991 . . . . . . 5.5 2.1 4.4 3.7 4.2 3.2 5.3 3.9
1992 . . . . . . 5.1 3.4 4.7 4.5 4.1 3.4 % 3.9
1993 . . . . . . 5.3 3.8 3.8 4.7 4.0 3.2 1.6 3.9
1994 . . . . . . 6.0 3.2 % 5.0 4.0 3.0 7.3 3.8
1995 . . . . . . 5.9 3.8 0.3 5.0 3.9 2.9 % 3.7
1996 . . . . . . 4.8 3.2 % 3.9 3.7 2.9 7.8 3.5

Cooperative

From IOU and Bought by Cooperatives To Cooperatives and Sold by IOU

Firm Non-Firm Misc. Total Firm Non-Firm Misc. Total

1990 . . . . . . 3.6 3.7 1.7 3.6 4.0 3.9 9.1 4.0
1991 . . . . . . 3.7 3.9 1.3 3.3 4.0 3.5 5.7 3.9
1992 . . . . . . 3.7 3.8 0.9 3.0 4.1 3.6 2.2 4.0
1993 . . . . . . 3.7 2.8 0.5 3.2 4.2 3.3 % 3.9
1994 . . . . . . 4.7 2.2 0.5 3.3 4.4 3.4  % 4.2
1995 . . . . . . 4.2 2.0 0.3 2.9 4.6 3.3 25.2 4.2
1996 . . . . . . 3.4 1.9 0.5 2.5 4.4 2.4 % 4.0

   Note: IOU = Investor-owned utility; Federal = Federal utility; State = Publicly owned utility.
   Source: Energy Information Administration, Wholesale Electric Trade Data Base, 1990-1996. Data for 1996 are preliminary.
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Table 13.  Average Wholesale Price for From and To Trade by Investor-Owned Electric Utilities (Continued)
(Cents per Kilowatthour)

Purchased Power Sales for Resale

Other

From IOU and Bought by Other Entities To Other Entities and Sold by IOU

Firm Non-Firm Misc. Total Firm Non-Firm Misc. Total

1990 . . . . . . . 4.8 4.7  % 4.8 3.2 2.4 % 2.8
1991 . . . . . . . 5.4 3.8 % 4.7 3.1 2.2 % 2.4
1992 . . . . . . . 5.6 3.8 % 4.7 2.8 2.4 9.3 2.5
1993 . . . . . . . 5.5 3.7 % 4.6 3.6 2.3 5.3 2.4
1994 . . . . . . . 5.8 3.8 3.6 4.8 3.3 2.3 3.6 2.4
1995 . . . . . . . 5.5 3.9  % 4.6 2.6 2.2 1.7 2.3
1996 . . . . . . . 6.1 3.6 % 4.7 2.8 2.2 2.2 2.3

   Note: Other entities = power pools, international trade, and nonutility purchases.
   Source: Energy Information Administration, Wholesale Electric Trade Data Base, 1990-1996. Data for 1996 are preliminary.

� Other unresolved issues include service to the poor
and to rural customers, retaining public benefit
programs, and some aspects of billing and
metering.

The above issues do not lend themselves to a market-
devised resolution in the initial stages. For example, the
task of requiring the present transmission owners to
build  and  hand  over  transmission  facilities  to  inde-

pendent managers may prove difficult to implement.
States are grappling with these issues.

Conclusions

Over two-thirds of the electric utilities in the United
States do not generate electricity and depend upon other

Table 14.  Electricity Purchases and Sales by Federal Utilities, Fiscal Year Ending September 30, 1995
(Cents per Kilowatthour)

Utility 

Purchased Power

IOU Fed State Municipals Coop Othera Total

Bonneville Power Administration . . . . . 2.3  -- 1.8 2.1 2.9 2.1 2.3
Southeastern Power Administration . . . 1.5  -- 1.4  -- 1.6 1.6 1.5
Southwestern Power Administration . . . 6.1  -- --  --  -  - 6.1
Tennessee Valley Authority b . . . . . . . . -- 0.9  --  --  - 1.7 0.6
USBIA-Mission Valley Power . . . . . . . . 1.5 2.8  -- --  - 2.7 2.4
Western Power Administration . . . . . . . 3.0 2.1 1.6 4.1 1.4 3.7 2.7
  U.S. Total . . . . . . . . . . . . . . . . . . . . . 2.1 1.1 1.6 3.5 1.7 2.5 2.1

Sales for Resale

IOU Fed State Municipals Coop Othera Total

Alaska Power Administration . . . . . . . . 3.2  -  - 1.7 1.7  - 2.6
Bonneville Power Administration . . . . . 3.4 2.7 2.7 2.6 2.6 1.5 2.7
Southeastern Power Administration . . .  - 1.0  -  -  - 2.8 2.3
Southwestern Power Administration . . . 0.5 2.0 1.1 1.3 1.3 2.3 1.3
Tennessee Valley Authority . . . . . . . . .  -  -  - 4.2 4.3 4.3 4.2
US Army Corps of Eng. % Illinois . . . . . 1.3  -  -  -  -  - 1.3
Western Power Administration . . . . . . . 1.7 1.2 2.9 1.8 1.7 1.4 2.1
   U.S. Total . . . . . . . . . . . . . . . . . . . . . 3.0 1.5 2.7 3.7 3.4 2.6 3.4

   aIncludes transactions with power pools, utilities in Canada and Mexico, and nonutilities.
   bNo payment received for movement of 1.5 billion kilowatthours for Tapoco, Inc.
   – = No Transactions
   Totals may not equal sum of components because of independent rounding.
   Source:  Energy Information Administration, Form EIA-412, “Annual Report of Public Electric Utilities.”
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utilities for their supply of electricity. These utilities,
known as requirement utilities, have historically shown
a willingness to pay significant premiums for assurance
of supply (that is, for requirements service). Even with
electricity  markets  opening  to  competition  and  with
changes in trading practices, these utilities will be oper-
ating under the terms of existing long-term contracts.
Accordingly, it is not certain that the premium for firm
power supplies (for requirement contracts) will decline
in the immediate future. To the extent that firm power
purchases represent a unique market product, premiums
for firm requirement contracts (other things being equal)
may continue to exist for the foreseeable future.

Non-firm electricity sales and purchases are priced
lower than firm energy because of the limited availa-
bility of this category of electrical energy and the
interruptible nature of the power supply. As part of the
managed acquisition of future energy supplies, and as a
means to cap the overall price paid for electrical supply,
the acquisition of both firm and non-firm supplies of
electricity can be expected to continue.

Industrial customers, in the aggregate, have secured
price reductions during the 1992-1996 time frame,
paying prices that are approximately equal to the whole-
sale prices for firm power. During the same time period,
the per-kilowatthour price for retail customers in the
residential and commercial sectors has increased. The
large investor-owned electric utilities have also
responded by cutting internal costs, and the average
wholesale selling price has shown a corresponding
decline.

Regional electricity markets are characterized by price
differences. The competitive push to acquire cheaper
electricity will result in more trade among divergent
price regions. This development may strain wholesale
transmission carrying capability, with associated im-
pacts on reliability standards. If competitive electricity
markets are unable to resolve these issues, alternative
methods of resolution may become necessary.
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28 General descriptions of control areas and their function are contained in North American Electric Reliability Council, Control Area
Concepts and Obligations (July 1992), and a report prepared by Paul A. Centolella, Science Application International Corporation, for the
National Council on Competition and the Electric Industry, The Organization of Competitive Wholesale Power Markets and Spot Price Pools
(October 1996). 

29 The control areas are listed on the web site www.tsin.com.
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3.  Development of Independent
Transmission System Operators

Introduction

The electric power industry has three major com-
ponents: power generation, the bulk power transmission
grid, and local distribution grids. Power generation
plants produce electric power, bulk power transmission
systems route the electric power to distribution systems,
and distribution systems deliver electricity to retail
customers.  Power generation is the most expensive
component, representing 55 percent of major investor-
owned utilities’ plant investment. Transmission repre-
sents 12 percent and distribution 29 percent (Figure 12).
Although power generation is the largest investment, all
components are integral.  The bulk power transmission
system is necessary because it enables utilities to deliver
power over long distances. This capability increases the
potential for competition by providing electricity
customers an opportunity to purchase less expensive
power from distant suppliers. A market in which
customers have a choice of electricity suppliers is
essential for a competitive industry to flourish.

An Overview of the Bulk Power
Transmission System

As discussed previously (see Chapter 2), the U.S. bulk
power transmission system is directly serviced by three
of the five electric networks (power grids) in North
America, consisting of extra-high-voltage lines designed
to permit the transfer of electric energy across the
network. The three networks are: the Eastern Inter-
connected System, consisting of the eastern two-thirds
of the United States; the Western Interconnected System,
consisting primarily of the Southwest and areas west of
the Rocky Mountains; and the Texas Interconnected
System, weakly interconnecting with the others by direct
current lines. The other two networks have limited
interconnections. Both the Western and Texas Inter-
connects are linked with parts of Mexico.  The Eastern
and Western Interconnects are integrated with most of
Canada or have links to the Quebec Province power
grid.  Virtually all U.S. utilities are interconnected with
at least one other utility by these major grids except
Alaska and Hawaii.  Within each power grid, utilities
that own or control generation and transmission buy
and sell power among themselves.

To operate the systems safely and reliably, and to
provide dependable electric service to their customers,
the interconnections are divided into 152 regional
“control areas”  that monitor and control a regional
transmission grid.  Control areas are the primary units
responsible for the reliable operation of the transmission
system.  Among other things, control areas designate the
generators to operate (unit commitment), schedule
power trades between control areas (transaction sched-
uling), and schedule electricity generation from each
generator (unit dispatch).28 The Eastern Interconnection
has 109 control areas, the Western has 33, and the
Electric Reliability Council of Texas (ERCOT) has 10, for
a total of 152 control areas.29

   Source: Energy Information Administration, Financial
Statistics of Major U.S. Investor-Owned Electric Utilities 1996,
DOE/EIA-0437(96/1) (Washington, DC, December 1997).
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30 Report prepared by Paul A. Centolella, Science Applications International Corporation, for The National Council on Competition
and the Electric Industry, The Organization of Competitive Wholesale Power Markets and Spot Price Pools (October 1996).

To improve operating efficiencies, some utilities have
created regional power pools to coordinate the operation
and planning of generation and transmission among
their members. Centrally dispatched power pools
achieve increased efficiencies by selecting the least-cost
mix of generating and transmission capacity, by coor-
dinating maintenance of units, and by sharing operating
reserve requirements.30  Some power pools function as
control areas (tight power pools); others have more
limited   roles   (loose   power   pools).   Utility   holding

companies and other large utilities often use methods
similar to tight pools, referred to as affiliate power
pools, to improve operating efficiency.  The United
States has 22 centrally dispatched power pools and large
utilities (see box).   Through resource sharing and least-
cost dispatching, these centrally dispatched pools and
large multi-plant utilities are able to reduce operating
costs and thus lower the costs to end-use electricity
customers (Appendix D contains additional discussion
of the control and operation of electric systems).

Centrally Dispatched Power Pools and Large Utilities in the United States

Tight Power Pools

 � New England Power Pool (NEPOOL), covering the six New England States 
 � New York Power Pool (NYPP), including the utilities located in New York State
 � The Pennsylvania, New Jersey, Maryland (PJM) Interconnection Association, which encompasses New Jersey, Maryland,

most of Pennsylvania, Delaware, Washington, DC, and a small part of Virginia
 � Colorado Power Pool, which permits Public Service of Colorado to dispatch generation for three smaller utilities
 � Texas Municipal Power Pool, covering municipally owned generation.

Large Utility Holding Companies

 � American Electric Power (AEP), serving parts of Indiana, Kentucky, Michigan, Ohio, Tennessee, Virginia, and West Virginia
 � PacifiCorp., serving parts of California, Idaho, Montana, Oregon, Utah, Washington, and Wyoming
 � The Allegheny Power System (APS), serving parts of Ohio, Maryland, Pennsylvania, Virginia, and West Virginia
 � The Southern Company, providing service to Alabama, Georgia, and parts of Florida and Mississippi
 � Entergy, serving parts of Arkansas, Louisiana, Mississippi, and Texas
 � Texas Utilities, serving a large portion of Texas
 � Central and Southwest System, serving parts of Texas, Oklahoma, and Arkansas.

Other Major Utilities  (that dispatch more than 10,000 megawatts of generation)

 � The Northern Indiana Public Service Co., serving northern Indiana
 � The Tennessee Valley Authority (TVA), serving Tennessee and parts of Alabama, Georgia, Kentucky, Mississippi, North

Carolina, and Virginia
 � Southern California Edison, serving southern, coastal, and central Californiaa

 � Unicom (Commonwealth Edison), serving northern and central Illinois
 � Duke Power, serving the Piedmont region of North Carolina and South Carolina
 � Florida Power and Light Co., serving southern and eastern Florida
 � Pacific Gas and Electric, serving northern and central Californiaa

 � The Bonneville Power Administration, supplying power to utilities and industrial customers in the Pacific Northwest
 � Virginia Electric Power, serving parts of Virginia and North Carolina
 � Houston Lighting and Power, serving the Gulf Coast region of Texas.

   a These utilities are members of the newly created California Independent System Operator, which performs functions similar
to those of a tight power pool.
   Source: Adapted from National Council on Competition and the Electric Industry, The Organization of Competitive Wholesale
Power Markets and Spot Price Pools (October 1996).
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31 Written comments of Professor Paul L. Jaskow, Massachusetts Institute of Technology, submitted to the Federal Energy Regulatory
Commission, Technical Conference Concerning Independent Systems Operators and Reform of Power Pools Under the Federal Power Act
(Washington, DC, January 24, 1996). 

32 Federal Energy Regulatory Commission, Inquiry Concerning Alternative Power Pooling Institutions Under the Federal Power Act, 18  CFR
Chapter I (October 26, 1994). 

33 Federal Energy Regulatory Commission, Inquiry Concerning the Commission’s Merger Policy Under the Federal Power Act: Policy
Statement, Order No. 592, 18 CFR Part 2 (December 18, 1996).

Emergence of the Independent
System Operator Concept

Advances in technology, growth in the number of power
suppliers, and passage of Federal and State legislation
have made power generation more competitive over
recent years.  Access to the bulk power transmission
system, however, was limited, and the full effects of a
competitive generation sector were not realized by all.
Many vertically integrated electric utilities did not allow
other utilities or other energy suppliers access to their
privately owned transmission grids, or if they did, they
tended to favor their own power generation when
transmission resources were limited. Power pools con-
trolling access to large regional transmission systems
made it difficult to use pool members’ transmission
facilities by having complex operating rules and
financial arrangements for non-pool members.  Also,
restrictive membership and governance of the pools
were such that a small group of large utilities had the
ability to block changes in operating policies designed to
open pool membership or improve operating pro-
cedures.31  These industry practices severely limited the
growth of a competitive power generation market. 

The Energy Policy Act of 1992 gave the Federal Energy
Regulatory Commission (FERC) authority to order bulk
power transmission owners to provide access to their
transmission grids to third parties when requested. This
helped make the transmission system more accessible to
outside customers, but in many instances transmission
customers did not receive the flexibility of service that
transmission owners retained for themselves. Also,
timely permission to use the grid sometimes did not
occur, because the FERC had to review requests on a
case-by-case basis. 

The FERC’s Order 888 (issued April 24, 1996) includes
provisions to correct these problems.  Briefly, it requires
utilities owning bulk power transmission facilities to
treat any of their own new wholesale sales and pur-
chases of energy over their own transmission facilities
under the same transmission tariffs they apply to others.
This is called comparable service. To implement
comparable service, each transmission-owning utility
under  the  FERC’s  jurisdiction  filed  a  pro forma tariff,

specifying the terms and conditions of transmission
service applicable to all eligible customers.  Still, some
regulators and industry participants believed that this
would not be adequate to eliminate favoritism and
discriminatory practices of transmission owners, and
that stronger approaches were needed. The concept of
separating transmission ownership from transmission
control was thought by many industry players to be an
effective complement to the pro forma tariff.

Separation of ownership from control started in the
California restructuring debate. In 1994, two California
utilities (San Diego Gas & Electric Company and
Southern California Edison Company) proposed a
regional company that would have operating control of
some or all generators and all transmission facilities.32

This evolved and expanded into the independent system
operator (ISO) concept, where the transmission system
is independently operated. Since the California proposal,
the ISO concept (supplemented by the FERC’s endorse-
ment) has gained momentum. ISOs are now being
formed in many regions of the United States.  The FERC
has indicated that a properly structured ISO can be an
effective way to eliminate discriminatory practices in
transmission and to comply with Order 888.

Expected Benefits and Potential Limitations
of the ISO

The expected benefits of an ISO are more than just
ensuring equal and fair access to the transmission
system. By sharing resources, and by having central
dispatch, an ISO can achieve efficiencies in system
operation similar to what power pools have experienced.
Consolidating transmission tariffs provides the ISO an
opportunity to employ efficient transmission pricing
methods, an issue that has received much attention in
the industry recently. Some potential benefits of an ISO
include:

� Eliminating discriminatory practices and reducing
self-dealing and other market power abuses.  A
regional ISO will have more information about
transmission usage and prices, and it will have
more technical expertise to assess regional market
power problems than do individual utilities.33
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34 This concept refers to a utility divesting ownership of its transmission facilities.  California’s Public Utility Commissioner Greg Conlon
stated this position, noting that the ISO in California was a compromise solution to the State’s restructuring initiative. “Fitch Analyst Sees
ISOs Playing Brief and Relatively Minor Role,”  Electric Power Week (August 25, 1997), p. 8.

35 The Clinton Administration’s Comprehensive Electricity Competition Plan addressed this issue by proposing an amendment to the
Federal Power Act to provide FERC with the authority to require utilities to transfer operational control of their transmission facilities to
an independent system operator (Washington, DC, March 25, 1998), p. 8.

� Developing efficient methods for pricing trans-
mission services, resulting in lower transmission
costs to customers.  This is possible because an ISO
will administer a unified transmission tariff appli-
cable to all transmission facilities under its control
instead of having multiple utility transmission
tariffs in the region. (Transmission pricing is
discussed in depth in the next section of this
chapter.)

� Managing and resolving transmission congestion
efficiently, using market-oriented approaches. This
is possible because the ISO will have operational
oversight of a large regional transmission system.
(Transmission congestion is also discussed in
depth in the next section of this chapter.)

� Simplifying procedures for transmission customers
to obtain transmission services through a unified
transmission tariff. This is called one-stop shop-
ping for transmission services.

� Providing objective and timely resolutions of dis-
putes among utilities. In a highly competitive
power generation sector, this role is important.

The ISO concept is not without criticism.  Critics believe
that separation of ownership from control is a flawed
concept, and that it will not completely eliminate
discriminatory practices. By maintaining transmission
ownership rights, vertically integrated utilities may still
have advantages over non-owners. Critics maintain that
a more effective approach would be to create an inde-
pendent transmission company by physically separating
generation and transmission ownership through divesti-
ture.34 Critics also point out that an ISO will lack
incentives to construct needed transmission facilities in
the future.

Success of the ISO concept may hinge on overcoming the
following related issues:

� The ISO is a nonprofit entity that controls, but does
not own, the transmission facilities.  As a non-
owner, will the ISO employee have incentives to
perform effectively? Clearly, the ISO designers
need   to   establish   appropriate   incentives    for

management and administration.  Organizational
performance measurements of some sort are
needed as well.

� Will the ISO have sufficient control over trans-
mission facilities to provide fair and equitable
access to the transmission system? This requires
that the transmission owners transfer to the ISOs
all relevant responsibility to control the trans-
mission system, and that the ISOs have adequate
authority to exercise their responsibilities. Also,
sufficient information to monitor the transmission
system must be available to the ISO.

Status of ISO Proposals

At present, four ISOs are operating and seven ISOs are
in different planning stages (Figure 13 and Table 15).
With the exception of the Southeast region, ISOs are
planned in all regions of the United States, although, in
most cases, regional coverage is incomplete. In the
Midwest, for example, portions of the transmission grid
in Michigan, Indiana, Ohio, Kentucky, and Missouri will
be controlled by the ISO, while other sections of the grid
in the same States will not. Incomplete regional coverage
will limit the gains in efficiency of operation expected
from an ISO-administered, region-wide transmission
tariff.35 Following is a summary of the progress of each
ISO proposal:

� California ISO: In October 1997, the FERC
conditionally approved the California ISO and the
California Power Exchange (PX).  Although the
scheduled start was January 1, 1998, a 3-month
delay was required to finish debugging the hard-
ware and software that will run the new market
structure, and the ISO and PX began operating on
March 31, 1998. The ISO controls the transmission
grid, and the PX operates a competitive auction for
energy. California is one of two regions creating an
ISO and an independent PX (New York is the
other).  California’s restructuring team believed
that separating the ISO and PX would build
confidence in the integrity of the new institutions
by eliminating any perception that the ISO favors
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36 D.W. Fessler, in Federal Energy Regulatory Commission Technical Conference Concerning Independent System Operators (Washington, DC,
January 24, 1996).

one energy supplier over another in dispatching
generation and scheduling transmission.36 Initially,
the ISO will control most, but not all, of the
transmission facilities in the State.  Los Angeles
Department of Water & Power, a large public
utility owning an estimated 25 percent of the State-
wide  transmission system, has not joined the ISO,
but it is expected to join after resolving some
outstanding   issues.   Full   implementation  of  the

California ISO and PX will be accomplished in
stages lasting about a year from the start date.
During that time, the ISO and PX are required to
file quarterly status reports to the FERC. Because
of the size, complexity, and newness of this effort,
the ISO and PX will conduct a comprehensive
review of their activities after the first 3 years of
operation.

NY ISO
NE
ISO

DesertSTAR

CA
ISO

IndeGO MAPP

SPP

PJM-ISO

ERCOT
ISO

1

Alliance ISO

Midwest ISO

In Operation (ISOs have been conditionally approved by the Federal Energy Regulatory Commission 
and/or the State public utility commission).  Full implementation will be completed in phases.

Proposed (ISOs have filed an application with the FERC).

No ISO proposed for this area.

In planning or under discussion (ISOs have not filed an application with the FERC).

Figure 13.  Independent System Op erators in Op eration, Proposed, or Under Discuss ion as of M arch 31, 1998

   1As of March 1998, continued development of IndeGO has been postponed, and its future is uncertain.
   IndeGO:  Independent Grid Operator; MAPP: Mid-Continent Area Power Pool; SPP: Southwest Power Pool; PJM: Pennsylvania,
New Jersey, Maryland; ERCOT: Electric Reliability Council of Texas.
   Note: ISO control of the transmission grid is incomplete in many of the regions shown on the map. Data are not available to show
specific areas covered within regions. For example, the California ISO currently controls approximately 75 percent of the power grid
in California.
   Source:  Energy Information Administration, Office of Coal, Nuclear, Electric and Alternate Fuels.
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California
 ISO

ERCOT
Texas ISO

ISO New
England

MidWest ISO
(MISO) New York ISO

Pennsylvania,
New Jersey,

Maryland
(PJM)%%ISO DesertStar

Independent
Grid Operator

(IndeGO)

Midcontinent
Area Power
Pool (MAPP)

Southwest
Power Pool

(SPP) Alliance ISO

Status Conditionally
approved by
FERC. Start
date March 31,
1998.

Approved by
the Texas PUC
and operating.

Conditionally
approved by
FERC. Partially
operating.

Submitted
FERC filing
January 1998.
Currently under
review.

Submitted
FERC filing
December 1997.
Currently under
review.

Conditional
approval by
FERC. Start
date April 1998.

FERC
application
under
development.
Expected filing
date unknown.

In March 1998,
IndeGO
officially
suspended
further
development.
Its future is
uncertain.

FERC
application
under
development.
FERC filing in
late May 1998.

Under
discussion.

Under
discussion.

States Covered California Texas Connecticut,
Maine, 
Massachusetts,
New Hampshire,
Rhode Island,
Vermont

Illinois, Indiana,
Kentucky,
Missouri, Ohio,
Maryland,
Pennsylvania,
Virginia, West
Virginia,
Wisconsin

New York, New
Jersey

Delaware, New
Jersey,
Maryland,
Pennsylvania,
Washington,
DC, Virginia 

Arizona,
Nevada, New
Mexico, Texas 

Northwest
Region

Iowa, Kansas,
Minnesota,
Missouri,
Montana,
Nebraska,
South Dakota,
Wisconsin

Louisiana,
Arkansas,
Oklahoma,
Texas,
Kansas,
Missouri

Michigan,
Ohio, Virginia,
West Virginia

Number of
Transmission
Owners

3 16 15 13 8 10 7 Undecided 19 11 3

Type of
Organization

Nonprofit Nonprofit Nonprofit Nonprofit Nonprofit Nonprofit Nonprofit Nonprofit Under
development

Under
development

Under
development

Board of Directors 24 members
representing
13 stakeholder
classes

18 members
representing 6
stakeholder
classes

10 independent
members

8 independent
members

10 independent
members

8 independent
members

Undecided 7 independent
members

Under
development

Under
development

Under
development

Control Areas Single Multiple Single Multiple Single Single Multiple Multiple Multiple Multiple Multiple

Transmission
Facilities
Controlled by the
ISO

Facilities still
undefined. TOs
will physically
operate.

Not controlled
by the ISO.

69 kV and
above. TOs
physically
operate.

60 kV and
above. TOs
physically
operate.

115 kV and
above. TOs
physically
operate.

230 kV and
above.

230 kV and
above; TOs
physically
operate.

230 kV and
above; TOs
physically
operate.

Under
development.

Under
development.

Under
development.

Transmission
Rights Program

Under
development
(due 6/30/98)

None Under
development

Undecided Transmission
congestion
contracts

Fixed
transmission
rights

Undecided  Under
development

Unknown Unknown Unknown

   See footnotes at end of table.

Table 15.  Summary Information on Approved and Planned Independent System Operators as of March 31, 1998
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California
ISO

ERCOT
Texas ISO

ISO New
England

MidWest ISO
(MISO) New York ISO

Pennsylvania,
New Jersey,

Maryland
(PJM)%%ISO DesertStar

Independent
Grid Operator

(IndeGO)

Midcontinent
Area Power
Pool (MAPP)

Southwest
Power Pool

(SPP) Alliance ISO

Transmission
Congestion
Charges

Two active
congestion
zones.
Charges based
on adjustment
bids submitted
by power
suppliers.

Under
development

Charges based
on costs of
redispatch, will
be paid by all
loads on a load
ratio share.

Charges based
on cost of
redispatch, will
be spread
among all
loads.

Based on the
difference in
locational
marginal prices
of energy (LMP).
Zones represent
locations.
Customers at
the location pay
the charges.

Based on the
difference in
locational
marginal prices
of energy (LMP).
1600 nodes
represent
locations.
Customers at
the location pay
the charges.

Under
development.

26 congestion
zones.
Charges based
on adjustment
bids submitted
by power
suppliers.

Unknown. Unknown. Unknown.

Transmission
Access Charges
(Method to Meet
Revenue
Requirements)

Based on area
where
customer
withdraws
power from the
grid (similar to
zone pricing).

ISO does not
have a regional
transmission
tariff.

A five-year
phase-in of a
regional postage
stamp charge.

One charge
based on the
zone where the
customer
withdraws
power from the
grid. Each
control area is
a zone.

One charge
based on the
zone where the
customer
withdraws power
from the grid.
Seven zones
defined.

One charge
based on the
zone where the
customer
withdraws power
from the grid.
Ten zones
defined.

Under
development.

Based on the
zone where the
customer
withdraws
power. 26
zones defined.

Based on
megawattmile
for
coordination
transactions.

Based on
megawattmile
for short-term
point-to-point
services.

Under
development.

Ancillary Services ISO procures if
not provided

ISO
coordinates

ISO can provide ISO will
arrange for
services

ISO can provide. ISO provides or
coordinates

ISO will
provide after
phase-in

ISO will
provide or
coordinate as
necessary

Under
development

Under
development

Under
development

Transmission
Planning

ISO leads
coordinated
process

ISO
coordinates

NEPOOL has
lead role

ISO develops
plan with
transmission
owners

ISO is an active
participant

ISO prepares
plan

Under
discussion

ISO has
primary
planning
responsibility.

Under
discussion

Under
discussion

Under
discussion

Power Exchange Separate PX No PX ISO and PX
combined

No PX Separate PX ISO and PX
combined

No PX No PX Plan to
establish
power and
energy market

Unknown Unknown

  TO = Transmission Owner.
   Notes: The information contained in this table summarizes complicated subjects in one or two sentences. A summary is used to present an overview, but it may leave out important details. For more detail, see
information sources shown below. Conditional approval means that the ISO needs to resolve or clarify issues raised by the FERC about founding documents, organizations, or other matters.
   Sources: California ISO : Federal Energy Regulatory Commission, “ Order Conditionally Authorizing Limited Operation of an Independent System Operator and Power Exchange,”  www.caiso.com (October 30,
1997); ERCOT-Texas ISO:  www.ercot.com (October 30, 1997); New England ISO:  Federal Energy Regulatory Commission, “ Order Conditionally Authorizing Establishment of an Independent System Operator,”
Docket No. EC97-35-000, www.iso.ne.com (June 25, 1997);  Midwest ISO:  www.midwestiso.com (January 1998); New York ISO : “ Supplemental Filing to the Comprehensive Proposal to Restructure the New York
Wholesale Electric Market,”   www.nypowerpool.com (December 24, 1997); PJM-OI:  Federal Energy Regulatory Commission “ Order Conditionally Accepting Open Access Transmission Tariff and Power Pool
Agreements, Conditionally Authorizing Establishment of an Independent System Operator,”  www.pjm.com (November 25, 1997); DesertStar:  www.swrta.com (January 1998); IndeGO:
www.idahopower.com/ipindego1.htm (March 1998); MAPP:  www.mapp.com (January 1998); SPP: www.spp.com (January 1998); Alliance ISO:  www.ferc.fed.us/online/rims.htm (March 1998).

Table 15.  Summary Information on Approved and Planned Independent System Operators as of March 31, 1998 (Continued)
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37 Federal Energy Regulatory Commission, Order Conditionally Authorizing Establishment of an Independent System Operator and Disposition
of Control Over Jurisdictional Facilities, Docket No. EC97-35-000 (June 25, 1997).

38  “Midwest ISO Cratered by Breakaway Group; Regional Picture Now Unclear,”  Electric Utility Week (December 15, 1997), p. 1.

� ERCOT-Texas ISO: The Electric Reliability Council
of Texas (ERCOT) is one of 10 regional reliability
council members of the North American Electric
Reliability Council (NERC).  In late 1996, the Texas
Public Utility Commission approved the restruc-
turing of ERCOT into an ISO covering most of the
transmission system in Texas.  Because most  of
ERCOT-Texas ISO’s power flow is intrastate, it is
not under FERC’s jurisdiction.

� NEPOOL and ISO-New England: The New
England Power Pool (NEPOOL) is a tight power
pool covering six States in New England. The
FERC  Order  888  required  tight  power  pools to
establish open membership rules and modify any
provisions that are discriminatory or preferential.
NEPOOL chose to create an ISO to accomplish
these objectives, and on June 25, 1997, the FERC
conditionally  approved  transfer  of  transmission
facilities to the ISO-New England. Under
NEPOOL’s restructuring plan, NEPOOL remains
a wholesale power pool in New England with
responsibilities for nondiscriminatory operation
and implementation of a regional transmission
tariff. ISO-New England, under contract to
NEPOOL effective July 1997, will administer the
transmission tariff and be responsible for system
reliability. According to the FERC’s order con-
ditionally authorizing ISO-New England, a number
of issues regarding the terms and conditions of
service under the NEPOOL’s transmission tariff
remain unresolved, but no date was given for
resolution.37 Also, NEPOOL announced recently a
targeted fourth quarter 1998 start of its wholesale
electricity spot market.

� Midwest ISO: In January 1998, nine utilities filed
an application with the FERC to establish an ISO.
The ISO, if approved, will cover portions of an
eight-State region. Initially, 26 companies were
interested in joining the Midwest ISO, but 17
withdrew their support. Eleven of the 17
companies withdrew to explore forming a trans-
mission entity of their own.38

� New York Power Pool/New York ISO: In January
1997, the New York Power Pool (NYPP), which is
a tight power pool consisting of seven trans-
mission-owning utilities, filed with the FERC a
restructuring proposal to create an ISO. In
December  1997,  NYPP  then  submitted a revised

supplemental filing that is currently under review
by the FERC. As mentioned previously, NYPP was
evaluating the need to create an independent PX.
In its December 1997 filing, however, it retained
the possibility of a PX but was no longer actively
seeking its approval.

� PJM-ISO: Pennsylvania, New Jersey, and Mary-
land is a tight power pool covering portions of five
States in the mid-Atlantic region and the District of
Columbia. In November 1997, the FERC con-
ditionally approved PJM’s restructuring plan to
create an ISO effective January 1, 1998.  The PJM-
ISO started operating on April 1, 1998.

� DesertStar:  DesertStar recently completed Phase
1 of a study to determine the feasibility of creating
an ISO in a four-State region in the southwestern
United States. Phase 2 will cover a number of
remaining issues, such as DesertStar’s role in
regional planning, and refinement of the transmis-
sion facilities controlled by DesertStar. Working
groups have prepared preliminary documents to
establish the ISO that, when completed, will com-
prise their application to the FERC.  No specific
schedule was given for completing the documents.

� Independent Grid Operator (IndeGO): In July
1996, seven investor-owned utilities (IOUs) in the
Pacific Northwest agreed to create an independent
grid operator to control portions of the transmis-
sion grid in 11 States located in the Midwest and
Northwest regions. The number of IndeGO signa-
tories eventually grew to 21. Recently, however, a
number of these signatories withdrew their
support for IndeGO because of problems with cost
shifting among participants and the uncertainty of
the Federal Bonneville Power Administration’s
(BPA) participation. BPA controls more than 50
percent of the region’s transmission grid. In March
1998, the original seven IOUs withdrew their
support for IndeGO and suspended further efforts
to develop the ISO. They announced that the ISO
may be revived when the BPA and State
restructuring issues are clarified, but they gave no
timetable. Because of this development, IndeGO’s
future is uncertain.

� Mid-Continent Area Power Pool (MAPP): The
Mid-Continent Area Power Pool has been working
on  an  ISO  proposal  since  September  1996.   The
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39 Additional discussion of an ISO’s responsibilities is contained in: Secretary of Energy Advisory Board Task Force on Electric System
Reliability, The Characteristics of the Independent System Operator (Washington, DC, March 1998).

expected completion date is still unknown. In July
1997, MAPP filed a region-wide transmission tariff
for coordination transactions. Coordination trans-
actions are wholesale transactions between mem-
bers using existing generation and transmission
facilities. This regional transmission tariff is an
important first step toward creating an ISO.

� Southwest Power Pool (SPP): Southwest Power
Pool is in the early stages of designing an ISO. In
December 1997, SPP filed with the FERC a region-
wide open access transmission tariff, which sup-
plants, in part, the transmission owners’ current
tariffs. Similar to the MAPP’s tariff, this is an
important step toward creating an ISO. The effec-
tive data for the tariff is April 1, 1998; however, no
date has been scheduled for the ISO filing.

� Alliance ISO: The Alliance ISO is the most recent
announcement of plans to create an ISO. Currently,
the Alliance ISO consists of three investor-owned
utilities covering portions of the transmission grid
in five States. In March 1998, members of the ISO
completed a report outlining the main features of

the ISO. Additional work is ongoing to develop
detailed specifications for the ISO.

Responsibilities of ISOs

The responsibilities of ISOs are very broad, going far
beyond the role of ensuring comparable and open access
to the regional transmission grid. In Order 888, FERC
provided a core set of 11 generic responsibilities or
principles for ISOs that propose to operate as a control
area (see box).39  For example, principle 4 requires the
ISO to ensure short-term reliability of the transmission
system, and principle 5 requires that the ISO have  con-
trol over the operation of the interconnected trans-
mission facilities.  To obtain the FERC’s approval, the
ISO must comply with these generic principles, although
the ISO has latitude in the detailed implementation.

ISO functions can be classified broadly under two
categories:  the facilitation of a wholesale power market,
and  the  control  of  the  transmission  grid  and related
facilities  (Figure  14).  The   relative  importance  of  the

FERC ORDER 888
PRINCIPLES FOR INDEPENDENT SYSTEM OPERATORS (ISOs)

� The ISO's governance should be structured in a fair and nondiscriminatory manner.
� An ISO and its employees should have no financial interest in the economic performance of any power market participant. An

ISO should adopt and enforce strict conflict-of-interest standards.
� An ISO should provide open access to the transmission system and all services under its control at non-pancaked rates

pursuant to a single, unbundled, grid-wide tariff that applies to all eligible users.
� An ISO should have the primary responsibility in ensuring short-term reliability of grid operations. Its role should be well defined

and comply with applicable standards set by the North American Electric Reliability Council and the regional reliability council.
� An ISO should have control over the operation of interconnected transmission facilities within its region.
� An ISO should identify constraints on the system and be able to take operational actions to relieve those constraints within

the trading rules established by the governing body. These rules should promote efficient trading.
� An ISO should have appropriate incentives for efficient management and administration and should procure the services

needed for such management and administration in an open competitive market.
� An ISO's transmission and ancillary services pricing policies should promote the efficient use of, and investment in, generation,

transmission, and consumption. An ISO or an Regional Transmission Group (RTG) of which an ISO is a member should
conduct such studies as may be necessary to identify operational problems or appropriate expansions.

� An ISO should make transmission system information publicly available on a timely basis via an Open Access Same Time
Information System (OASIS).

� An ISO should develop mechanisms to coordinate with neighboring control areas.
� An ISO should establish an Alternative Dispute Resolution (ADR) process to resolve disputes in the first instance.

Note: Principles are applicable only to ISOs that would be control area operators, including any ISO established in the
restructuring of power pools.

Source: Federal Energy Regulatory Commission, Promoting Wholesale Competition Through Open Access Non-discriminatory
Transmission Service by Public Utilities, Order No. 888 (Washington, DC, April 24, 1996).
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functions within these two categories, and the details of
how they are performed, vary among ISOs.  A review of
current ISO plans suggests the following general
observations:

� Control of the Transmission System: The type of
transmission lines under ISO control will vary
among ISOs.  The Midwest ISO proposes to take
operational control of transmission lines 60
kilovolts and above, while most other ISOs will
control lines 230 kilovolts and above. Other facili-
ties needed to operate the system, to perform
control area functions, or to perform functions
critical to security will be transferred to the ISO as
well. The transmission owner will maintain control
of all transmission facilities not transferred to the
ISO. Usually, the specific facilities are named in a
formal agreement between the ISO and the
transmission owners. Sometimes the distinction
between ISO-controlled facilities and facilities not
controlled by the ISO may be unclear to trans-
mission customers. This apparently is a problem
within the PJM-ISO transmission grid.  PJM-ISO
will be required to maintain a public list identi-
fying the entity that has operational control of
transmission facilities and the effective date of
control.

� Maintain System Reliability: ISOs are required to
comply with the standards of the North American
Electric Reliability Council (NERC) and Regional
Reliability Council (RRC). These standards apply
to control areas, the primary unit responsible for
operating reliability of the system. Some ISOs will
function as a single control area, while others will
maintain multiple control areas with the ISO
having oversight responsibility. Most but not all
ISOs will serve as NERC security coordinators,
providing security assessments and coordinating
emergency operations for a group of control areas.

� Provide Ancillary Services: The FERC specified
two ancillary services that transmission providers
are required to provide their transmission cus-
tomers: system control and voltage control. ISOs
operating as a single control area will provide
these services.  FERC also specified four additional
services that the ISO must provide to transmission
customers serving load in the control area: regula-
tion, spinning reserve, supplemental operating
reserve, and energy imbalance.  The customers
may obtain these four services from the ISO or
from another source, or provide it themselves.
Some  ISOs  are  proposing  to operate competitive

markets for ancillary services. For example, the
California ISO plans to operate day-ahead and
hourly auctions for regulation, spinning reserves,
non-spinning reserves, and replacement reserves
when these services are not self-provided.

� Administer Transmission Tariff: All ISOs, except
ERCOT, will administer a system-wide transmis-
sion tariff. The transmission tariff is the instrument
providing open access to the grid.  It specifies the
terms and conditions of transmission  services, and
prices for these services. As a system-wide tariff, it
provides one-stop shopping for transmission
access and charges, and it eliminates the pancaking
effect of transmission charges for multiple tariffs.

� Manage Transmission Constraints:  ISOs have the
responsibility to identify and relieve congestion on
the transmission grid, which can be accomplished
by dispatching generators to produce electricity
that bypasses the congested lines. This is called
out-of-merit dispatch or redispatch of generation.
Generation redispatch increases transmission costs.
The contentious issue is who pays for the
additional costs. Three ISOs&California ISO, New
York ISO, and PJM-ISO&have proposed innovative
market-oriented approaches to calculate congestion
costs and allocate these costs to transmission
customers. 

� Provide Transmission System Information: FERC
Order 889 requires transmission providers to
provide timely information on transmission capa-
city, ancillary services, and prices to transmission
customers on the Open Access Same-Time Infor-
mation System (OASIS). Most of the ISOs have
established an OASIS node where information is
displayed about the transmission grids and
services in their regions. California has created a
separate system for customers but it is required to
comply with the OASIS requirement in the future.

� Operate a Power Exchange (optional): A power
exchange (PX) is a centralized market where
energy suppliers submit bids to sell electricity and
energy customers make offers to buy energy. Four
regions plan to develop wholesale PXs. In
California and New York, the PX will be separate
and independent from the ISO. California’s PX
started in March 1998, while New York’s PX is still
in planning. PJM-ISO and ISO-New England plan
to combine a PX with the ISO function.  PJM-ISO’s
PX began operating April 1998, and ISO-New
England’s PX is in the planning stage.
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40 Many of the governance concepts in this section are discussed in more detail in James Barker et al., Governance and Regulation of Power
Pools and System Operators, An International Comparison, World Bank Technical Paper No. 382 (Washington, DC, September 1997). 

41 Federal Energy Regulatory Commission, Promoting Wholesale Competition Through Open Access Nondiscriminatory Transmission Services
by Public Utilities, Order No. 888-A, 18 CFR 35, p. 211.

42 These costs do not include the cost of ancillary services, which are reported as production expenses.
43 Federal Energy Regulatory Commission, Inquiry Concerning the Commission’s Pricing Policy for Transmission Services Provided by Public

Utilities Under the Federal Power Act; Policy Statement, 18 CFR PART 2.22.

Need for Independent Governance of ISOs

To be a credible administrator of fair and nondiscrim-
inatory transmission access, the ISO’s governing  struc-
ture must be independent of any individual market
participant or class of participants, and the governing
rules should prevent control by any class of partici-
pants.40 Also, employees of the ISO must be financially
independent of market participants. The FERC’s ISO
principles 1 and 2, which are referred to as the
“bedrock” 41 upon which an ISO must be built, emphasize
these points.

The composition and structure of the Board of Directors
is perhaps the key element for ensuring independence of
the ISO. The board will have ultimate approval authority
over the organization’s policy and operating procedures.
To establish an independent board, ISOs in the United
States have chosen to use two models. One model is the
multi-class stakeholder board, where most or all classes
of users are represented on the board. Typical stake-
holder classes are utilities owning transmission facilities,
utilities not owning transmission facilities, independent
power producers, power marketers, and end users. The
board’s independence is maintained by balancing the
number of directors representing each class of market
participants.  A multi-class stakeholder approach, which
is being used in California’s ISO and Power Exchange, is
perceived as “fair”  because it gives stakeholders a voice
in governance. Also, it ensures direct participation by
market participants with experience in power trans-
mission systems. On the other hand, with many different
interest groups, the board’s voting rules are important.
If the voting rules are flawed, the board may fail to
achieve independence, or it may be difficult to reach
consensus on important issues because of competing
interest groups.

The other model, which most ISOs have chosen to use,
is the non-stakeholder board, sometimes referred to as
an independent board. This model achieves inde-
pendence by prohibiting board members from having
financial interest in any of the market participants. If,
when selected for the board, an individual has financial
interests in a market participant, the ISO’s code-of-
conduct  will  specify  that  the  individual  must  divest

interest by a certain time.  The principal problem with
this model is that the board may become isolated from
the organization because board members have no direct
interest in the industry.

Some of the ISOs are designing a two-tier governance
structure that combines the strengths of both models to
provide an independent board with a working
knowledge of the transmission system. Under this
structure, a multi-class stakeholder group reports to an
independent non-stakeholder board. The PJM-ISO
designed this type of structure, with a members com-
mittee consisting of five stakeholder classes reporting to
an independent board.

Creating More Efficient Transmission
Pricing Through an ISO

Transmission costs represent about 2 percent of major
investor-owned utilities’ operating expenses, which is
relatively small compared to power production expenses
(Figure 15).42 The question arises, if transmission prices
are relatively small, why are they important? Trans-
mission prices are important because they provide price
signals that can create efficiencies in the power gen-
eration market. For example, transmission prices, if
correctly calculated, send signals to add transmission
capacity, or generation, or where to locate future load.
Adding transmission capacity to relieve transmission
constraints can allow high-cost generation to be replaced
by less expensive generation, which results in savings to
consumers. Also, a well-structured transmission tariff
can eliminate “pancaked” prices, lower transmission
costs, and open a region to increased competition.
(Pancaked prices are discussed later in this chapter.)

The FERC, through its transmission pricing policy and
approval authority, recognizes the key role of trans-
mission  prices in a competitive industry (see box). The
FERC’s pricing objectives indicate that while meeting
revenue requirements is an important objective,
transmission prices should also promote economic
efficiency.  Most of the ISOs  have designed transmission
pricing methods that are more efficient than those used
in the past.43
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Owned Utilities, 1996 

FERC’s Principles for
Transmission Pricing

� Transmission pricing must meet the traditional
revenue requirements of the transmission owners. 

� Transmission pricing must reflect comparability. 
Comparability means that a transmission owner
should charge itself on the same basis that it charges
others for the same service.

� Transmission pricing should promote economic
efficiency.

� Transmission pricing should promote fairness.
� Transmission pricing should be practical.

   Source:  Federal Energy Regulatory Commission, Inquiry
Concerning the Commission’s Pricing Policy for Trans-
mission Services Provided by Public Utilities Under the
Federal Power Act; Policy Statement, 18 CFR PART 2.22.

Transmission Pricing To Meet Revenue Requirements:
Utilities have historically used the “contract path”
concept for transactions. Under the contract path
concept, the transacting parties assume that power flows
over a predefined path, and that transmission prices are
based on the predefined path. This technique is
straightforward and easy to administer. In reality,
however, power flows are rarely confined to a pre-
defined contract path; instead, according to physical
laws, power flows in a network over multiple parallel
paths that may be owned by several utilities not on the
contract path.  Under the contract path, therefore, a
transmission owner may not be reimbursed for use of its
facilities (Figure 16).

The contract path method fails to deal with parallel path
flows (also called loop flows), and it facilitates the
pancaking of transmission rates as power moves across
any region with two or more transmission owners
(Figure 17). Each time the contract path crosses a
boundary defining transmission ownership, additional
transmission charges are added to the transaction.  This
pancake effect can double or triple the price of the trans-
action, depending on the number of systems it crosses.

To eliminate pancake transmission rates, most ISOs have
proposed zone pricing. With zone pricing, the trans-
mission grid under ISO control is divided into zones,
and the transmission customer pays one rate based on
the zone where the energy is withdrawn, regardless of
how many other zones are crossed in the ISO’s region.
For example, PJM-ISO has defined 10 zones corres-
ponding to the service areas of the transmission owners
in its region.  The customer pays the rate of the zone
where the load is located.  The rates for a particular zone
are based on the revenue requirements of the trans-
mission owners in the zone. 

Zone rates are considered, in some instances, an interim
method.  Ultimately, the ISOs may implement a system-
wide uniform rate without zones, which was recom-
mended by the FERC.  A system-wide transmission rate
would be based on the average revenue requirements of
transmission owners across the entire ISO region.  One
problem with this approach, however, is that an average
uniform price may result in “cost shifting”  when the
revenue requirements of high- and low-cost trans-
mission owners are averaged.  Some cost shifting may be
unavoidable if a uniform system-wide rate is the
ultimate objective.  PJM-ISO was ordered by the FERC
to file a uniform system-wide rate proposal by July 2002.
The FERC’s guidance was that PJM-ISO should
eventually move to pricing based on electrical character-
istics and power flows instead of corporate boundaries,
although no schedule was given to complete the
transition. Zone pricing or a system-wide uniform rate
does not account for or resolve parallel power flows.

Two regions planning to create ISOs&MAPP and
SPP&have proposed using a megawatt-mile meth-
odology  for  transmission  pricing.   This  approach is a
distance-based method that takes into account parallel
power flows.  Using power flow modeling techniques
and appropriate software, actual energy transactions are
modeled to identify the power flow over all paths from
the generating source to the load.  Transmission line
charges will be calculated for each line where power
flowed, based on the results of the model. This approach
eliminates  the  problem using the contract path method

   Source: Energy Information Administration, Financial
Statistics of Major Investor-Owned Utilities 1996, DOE/EIA-
0437(96/1) (Washington, DC, December 1997).



Energy Information Administration/ The Changing Structure of the Electric Power Industry: Selected Issues, 199842

In the example, two different transmission paths of similar length, with the same injection and delivery points, impact a different
number of systems. A customer in System F purchases power from a generator in System A. The transmission system contains
two paths (1 and 2). Path 1 impacts only systems A, B, and F, while Path 2 impacts all of the systems on the diagram. Using
fully pancaked contract-path pricing, Path 2 would cost more than Path 1 for what may be considered a similar use of the
transmission system because the transaction accesses multiple systems. Under contract path pricing, Path 1 would be the least-
cost contract path. If this transaction took place, power would flow through both paths based on relative impedance of the
electric transmission lines. It is possible that most power would flow along Path 2, yet the transmission owners along this path
would not be compensated for the use of their facilities.

   Source: Adapted from M. Cannella et al., “Beyond the Contract Path: A Realistic Approach to Transmission Pricing,”  The
Electricity Journal (November 1996).

Figure 16.  Example of the Effect of Parallel Path Flows on the Contract Path Pricing Method

where transmission owners are not reimbursed for using
their facilities. However, critics claim that this approach
does not correctly measure usage because it gives no
credit for counterflows on transmission lines. The
method is also administratively more complicated than
other methods, because every change in transmission
lines or transmission equipment requires recalculation of
the flow simulation. Some market participants prefer the
simplicity of a system-wide uniform transmission price.

Pricing Transmission Congestion: Congestion in the
transmission system occurs when a transmission line
reaches its transmitting capacity, limiting the system
operator from dispatching additional power from a
specific generator. Congestion may be caused by
generation or power grid outages, increases in energy
demand, or loop flow problems. When congestion
occurs, the transmission system operator may have a
number  of  options  it can use to solve the problem. For

example, it can curtail power from certain generators, or
it can dispatch another generator outside the congested
area to supply power.  Curtailment of power from a
generator may be referred to as redispatch, and the use
of another generator to supply power is called out-of-
merit dispatch.

Whatever option the operator uses to relieve congestion
has costs, which are called congestion costs. They consist
of the following items: the increase in operating costs
from dispatching units out-of-merit, and savings or
profits forgone when a transmission customer cannot
use the system because of constraints.  The difference in
operating costs between the high-cost generator, which
was dispatched out-of-merit, and the lower cost gen-
erator equals the transmission congestion cost.  It can be
significant, depending on the relative operating costs of
the generators. Congestion costs are measured by the
difference in generation costs between locations.
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44 Many articles on location-based marginal pricing are available in trade journals. The Electricity Journal for the years 1996-1997 has
some informative articles on LBMP. Also, a good explanation of LBMP can be found in the Affidavit of Susan Pope to the FERC, On
Congestion Pricing Under the Proposal To Restructure the New York State Electricity Market, available from the New York Power Pool’s web
site, www.nypowerpool.com/iso/dec97/VOL_II.PDF.

In the past, congestion costs were either unaccounted for
or bundled into the transmission rate and therefore
hidden.  This approach has shortcomings: it provides no
price signal for efficient allocation of transmission
resources, it allocates congestion costs to transmission
customers  who  are not causing the congestion, and in
the short term, it provides no economically efficient way
for relieving congestion.

All the ISOs are developing methods to measure con-
gestion costs and charge their transmission customers
for these costs. Three methods for computing congestion
charges have been proposed. A basic overview of these
methods follows:

� The PJM and New York ISOs are using a technique
called location-based marginal pricing (LBMP).44

LBMP is based on the cost of supplying energy to
the next increment of load at a specific location on
the transmission grid.  LBMP serves two purposes:
it determines the price that buyers will pay for
energy in a competitive market at specific loca-
tions, and it measurers congestion costs by taking
the difference in the LBMP between two locations
(see box on page 44). PJM-ISO will compute
LBMPs at 1,600 locations in its region. Calculation
of the LBMP is based on bids into the power
exchange. PJM-ISO will operate a power exchange,
and   the   New   York   ISO   plans   to   create   an

Pancaking rates for transactions that cross multiple systems compounds the inaccuracies associated with the contract path
method of allocation. Each time the contract path crosses a boundary defining transmission ownership, the transmission
customer pays an additional transmission access charge. This occurs without regard to the actual system use.

The figure above shows the wheeling associated with a 100-megawatt sale to System C. Generators in System A and System
B are located 5 miles apart and both want to bid on the sale. Under the contract-path method, generator A would pay double
the wheeling charge for essentially the same use of the system. This is because generator A pays a charge for using systems
A and B, while generator B pays for using system B only.

    Source: Adapted from M. Cannella et al., “Beyond the Contract Path: A Realistic Approach to Transmission Pricing,”  The
Electricity Journal (November 1996).

Figure 17. E xample of the Pancake Effect of the Contract Path Pric ing Method



Energy Information Administration/ The Changing Structure of the Electric Power Industry: Selected Issues, 199844

45 The California restructuring plan creates scheduling coordinators whose purpose is to prepare schedules that match generation with
demand for their customers.  The California Power Exchange is one of the scheduling coordinators.  The scheduling coordinators submit
their proposed schedules for power to the California ISO. The ISO has the job of reconciling the requests of the various scheduling
coordinators and dispatching the generators. 

independent power exchange although as noted
previously, New York’s latest filing did not
emphasize the PX.

� The California ISO has taken a different approach.
The California ISO divided its region into two
active and two inactive congestion zones. Trans-
mission constraints are small within the boundaries
of each zone but severe between zones,  limiting
energy transfer from one zone to another. The
California ISO will impose usage charges on all
transmission customers who use the interface con-
nections between zones. These charges will be
determined from bids voluntarily submitted by
scheduling coordinators to adjust (i.e., decrease or
increase) power generation.45 Adjustment bids
reflect a scheduling coordinator’s  willingness to
increase or decrease power generation at a
specified cost.

� ISO-New England has proposed a more straight-
forward approach to managing transmission
congestion.  Congestion charges will be based on
the costs of out-of-merit dispatch.  These costs will

then be allocated to each load on the transmission
system  on  the  basis  of  its  load  ratio share (i.e.,
individual load expressed as a percent of total
load).  This method is less sophisticated than the
methods discussed above, but ISO-New England
does not have a significant transmission congestion
problem, and perhaps a more straightforward
approach is justified.

Transmission Access Rights: The term “transmission
access rights”  (also referred to as transmission capacity
reservations) refer to the right to use transmission
capacity.  They represent a claim on the physical use of
the transmission system.  Increased competition in the
industry and the implementation of open transmission
access require that rights and protocols for using the
transmission grid be well defined. Most industry
observers agree that tradeable transmission rights go
hand-in-hand with open transmission access and the
innovations now taking place in transmission pricing.
With tradeable transmission rights, a utility considering
expansion of the transmission system might be able to
purchase existing transmission rights more cheaply than
expanding the system, thereby avoiding unneeded
investment. Efficient transmission usage can be facili-
tated when transmission customers holding capacity
reservations are willing to trade their reservations to
those who value them more. Finally, in a highly com-
petitive environment, transmission capacity rights
provide transmission price certainty to holders of those
rights.

The PJM and New York ISOs have developed an
innovative program based on the concept of “financial
rights.”   Financial rights can be equivalent to physical
rights, but with financial rights, trading is easier and less
costly because usage of the transmission system need
not be tied to ownership rights. A financial right,
defined for two points on the transmission grid, entitles
the holder to receive payment when the cost of energy
between the two points varies (Figure 18). The initial
allocation of financial rights will go to transmission
customers with existing transmission contracts and to
transmission owners on the basis of their need to serve
native load.  The ISO will also sell financial rights in a
centralized auction.  Holders of these rights are free to
trade their rights.

This brief overview of transmission rights shows how
they  can  be  used in a competitive  electricity industry;

Example of Congestion Charges Computed
by the PJM-ISO and New York ISO

If an energy supplier owns 100 megawatts of generation at
point A and needs to serve 100 megawatts of load at point
B, it can either:

� Sell 100 megawatts at A and purchase 100
megawatts at B through the ISO spot market, or

� Schedule a 100-megawatt bilateral trade from A to B
and pay the congestion charge, if any.

If the LBMP at A is $20/megawatthour and the LBMP at B
is $30/megawatthour, then:

� The “spot price”  settlement is 100 x $20 = $2,000
minus 100 x $30 = $3,000, for a net “congestion
cost”   of $1,000 per hour, or

� The bilateral settlement is 100 x ($30 - $20) = $1,000
per hour congestion charge.

   Source: S. Pope and J. Chandley, “Locational Marginal
Cost Pricing Theory and Calculation,”  Conference on
Congestion Pricing and Tariffs (January 23, 1998).
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46  Energy Information Administration, The Changing Structure of the Electric Power Industry: An Update, DOE/EIA-0562(96) (Washington,
DC, December 1996), p. 98.

1. Load B has a peak load of 150 megawatts. It has contracted 100 megawatts from Generator A and 50 megawatts from
Generator C. Load B is responsible for paying for the cost of transmission.

2. When Load B reaches its peak load of 150 megawatts, the line from Generator A to Load B becomes constrained. The extra
load cannot be supplied by Generator A, so Generator C is used to meet the peak load. The highest cost generator running
(Generator C) sets the price of $30/per megawatthour at Load B.

3. To hedge against fluctuations in transmission cost caused by congestion, Load B purchases a fixed transmission right (FTR)
for 100 megawatts for the line from Generator A to Load B.

4. Calculation of Congestion Charges.
Congestion Charge = 100 MWh x ($30 - $20) = $1,000 per hour.
Congestion Charge = 50 MWh x ($30 - $30) = 0.

5. Because Load B holds fixed transmission rights for 100 megawatts on the line from Generator A to Load B, Load B will be
credited for the congestion charge at settlement.

Congestion Credit = 100 MW x ($30 - $20) = $1,000 per hour.

   MW=Megawatt.
   MWh=Megawatthour.
   Source: Energy Information Administration, Office of Coal, Nuclear, Electric and Alternate Fuels.

Figure  18.  Example of Congestion Charges and Fixed Transmission Rights

however, the concept of tradeable transmission rights
has never been tested in the United States, and its
effectiveness as a financial tool in the industry remains
to be seen.  The California ISO is currently designing a
transmission rights program, and other ISOs may follow
if the concept proves feasible.

Power Exchanges and the ISO

Most financial energy transactions in the industry today
are bilateral. Buyers and sellers contract individually for
power  under  prices,  terms,  and conditions they agree

upon.  The time frame of the transaction can be short- or
long-term.  Although bilateral trading is the primary
trading method, over the past few years the power
industry has seen the emergence of power exchanges, a
new approach to selling energy.  A PX, also called a spot
price pool, is a trading center where utilities, power
marketers, and other electricity suppliers submit price
and quantity bids to sell energy or services, and
potential customers submit offers to purchase energy or
services. A few commercial exchanges are already
operating: California-Oregon Border; Palo Verde, and a
few  other  locations.46   Abroad,  England   and   Wales,


